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See foods has assumed increasing importance. With the 
r ap id depletion of edible f lo ra and founa fran the surface 
of the ear th , has grown a search for a l t e rna t ive food 
sources, and the best source for food has been found t o 
be THE SEA. 
Three fourths of the ear th surface i s covered by water 
and t h e abundance of plant and animal l i f e in the aquatic 
environment be l i e s be l ie f , 
Prcan times imraorial man has been catchinq f ish for food. 
In the 18th and l9 th cen tur ies the re was an over k i l i n g of 
f i shes viiich led t o many species becoming near e x t i n c t . But 
in t h i s century an organised effor t has been made t o put a 
check on t h i s mass sca le s laughter . Along vdth t h i s concerned 
has grown an awareness of the n u t r i t i v e value of the p lants 
and animals found in the botton of the sea. Which can be 
u t i l i z e d as food or even as drugs and feed for animals. 
For these reasons, I have se lec ted t h i s topic for my 
d i s s e r t a t i o n , which has t o be submitted in the p a r t i a l 
fu l l f i lment of the requirements for the award of the degree 
of Master of Library Science. 
The present work cons is t s of th ree p a r t s . The f i r s t 
i s the descr ip t ive in which a l l the aspects of sea foods 
have been discussed. Part two consis ts of a l i s t of period-
i c a l s and t h e main bibl iography. Part t h i r d consis ts of 
a lphabet ica ls t i t l e and author index. 
The bibliography includes 251 en t r ies v^ich are not 
comprehensive but are f a i r l y representa t ive of the subjec t . 
While s t a r t i n g with t h i s venture, a general survey of the 
l i t e r a t u r e avai lable in Important l i b r a r i e s v iz . Maulana 
Azad, /CLibrary, Aligarh; seminar l i b r a r y of Zooloqy Depart-
ment; seminar l i b r a ry of Botany Department, Aligarh, Delhi 
Public Library, Delhi, American l ib ra ry , Calcutta was made • 
Out of t h e f a i r l y la rge number of pe r iod ica l s covering t h i s 
f i e l d , only important ones are se lec ted for t h e purpose. A 
l i s t of t hese per iodica ls has been given i n the end of par t 
two. 
As f a r as poss ible the Indian standards recommended 
fo r bibl iographical reference (IS : 2381-1963) have b«»en 
followed. The abbreviations for months have been used. 
A;?ST;I ,c:r, : 
The en t i r e s in a bibliography contains abs t rac ts giving 
the e s sen t i a l information about the a r t i c l e dorxomented. 
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An important feature of t h i s bibliography i s t h a t I have 
aiven informative abs t rac ts as well as i nd ica t ive and I 
feel a needv researcher need not t o consult the or ig inal 
ar t i r - les i n the pe r iod ica l s , I hope those using the b ib -
l ioaraphv will f ind them usefu l . 
Efforts have been made t o arrange th*^ entir-es under 
co-evtens ive subject hadinrts following the p r inc ip le of 
a lphabet ica l sequf>nce of h«lpful l sequ*»nce. 
The e n t r i e s are s e r i a l l y numbered and the f ollot^ing 
i t e n s of information are contained in the various en t r ies , 
a. Se r i a l nxxmber 
b . Name of author/authors 
c . A fu l l stop (.) 
d. T i t l e of ar t i r- le includina s u b - t i t l e and a l t e rna t ive 
t i t l f i , i f any. 
e . A f u l l sope (•) 
f. T i t l e of per iodica l , t h i s has t o be underl ined. 
g. A fu l l s top t,) 
h . Volume number 
i . A comma i,) 
j . I ssue nximber 
k , A semi colon C;) 
1 . Year 
m. A comma (,) 
n . Month 
o . A semi col cm (?) 
p . Inc lus ive pages of tne a r t i c l e . 
GORGA (C) and o the r s . Frozen Sea foods : The eccnomic 
f e a s i b i l i t y of qua l i t y assurance t o the consumer. Marine 
f i sh review. 44, 11; l98 2# Nov; 1-10. 
Bibliography contains an eschaustive author, t i t l e 
index in one a l^iabetxcal sequence. A number of references 
have been provided t o f a c i l i t a t e the consul tat ion of the 
bibl iography and t o meet the needs of various approaches, 
I wi l l consider my humble ef for t amply rewarded, if 
my d i s s e r t a t i on work i s able t o generate i n t e r e s t s in 
perspect ive scholars and researchers t o undertake the 
s tud ies fu r the r . 
PART ONE 
nra p^ODVCi'im 
310LQGY OF 3-J.\l^ldH ?aODUC?l'Tm. 
F i s h e r i e s a r e always faced with two q u e s t i o n s : how 
t o i n c r e a s e y i e l d s vd-thout c o n s i d e r a b l e a d d i t i o n a l c o s t s , 
and how t o avoid f l u c t u a t i o n s in the c a t v h e s . To a c e r t a i n 
deg ree , t h e s e q u e s t i o n s a r e t e c h n i c a l and economic, because 
through i n t e n s i f y i n g f i s h i n g i n many ocean reg ions and by 
means of improvements and r a t i o n a l i z a t i o n in ca t ch ing 
methods, c o n s i d e r a b l e p rogress i n i n c r e a s i n g and s t a b i l i z i n g 
t h e y i e l d s i s s t i l l f e a s i b l e . In t h e end, however, t h e r e 
a r e l i m i t a t i o n s t o t h e s e e f f o r t s s e t by t h e r e s t r i c t e d 
p r o d u c t i v i t y of t h e f i sh p o p i l a t i o n . 
In t h i s c h a p t e r some examples of t h e b i o l o g i c a l ba s i s 
for t h e s e r e l a t i o n s h i p s vjill be e l u c i d a t e d . In c o n t r a s t t o 
a g r i c u l t u r e , marine f i s h e r i e s e x e r t only a very l i m i t e d 
i n d i r e c t i n f l u e n c e on p r o d u c t i v i t y . Like t h e hxinter, t h e 
f isherman knows only how t o ca tch or t o p r o t e c t , i n a l i m i t e d 
s e n s e , n a t u r a l p o p u l a t i o n s . So f a r , t h e p r o d u c t i v i t y of t h e 
s e a and t h e d i s t r i b u t i o n of t h e l a r g e food f i sh r e sou rces 
have been r e s t r i c t e d c h i e f l y t o t h e sha l low she l f a r e a s , t o 
t h e high seas of t h e co ld or tempera te zones, or t o some f e r t l 
e a r e a s of t h e t r o p i c a l oceans . Only a few l a r g e - s i z e d f i sh 
l i v e deeper than a few hundred hathctns. Within t h e spheres 
of d i s t r i b u t i o n , t h e migra t ion pathways and t h e degree of 
abundance of t h e f i sh popula t ion a re s u b j e c t t o cons t an t 
changes under t h e i n f l u e n c e of environmental f a c t o r s , Man 
a l s o c o n t r o l s , thrcxigh h i s c a t ches , both t h e magnitude and 
t h e ccmpoei t ion of f i s h p o p u l a t i o n s . The f i s h e r y b i o l o g i s t 
must be well acquain ted with t h e a v a i l a b i l i t y of food and 
with hydrographic c o n d i t i o n s a f f e c t i n g r ec ru i tmen t , growth 
and n a t u r a l m o r t a l i t y as well aS \-;ith t h e ex t en t of f i s h i n g , 
i n o rder t o be a b l e t o be ab le t o assess t h e maximum produc t iv 
- e p o t e n t i a l of f i sh popu la t ions and t o exp lo re e f f i c i e n t 
ways of f i s h i n g , 
THS G£0(3R^PH1CAL Dl STRUUTIC^J OF FISHERISS ; 
A map of p r e s e n t f i s h ca tches shows t h e s t r o n g ccncen-
t r a t i o n of ocean f i s h i n g i n t h e no r the rn tempera te zone. 
Eighty pe r cen t of t h e ca tch r e f e r s t o t h e Northern Hemis-
p h e r e . Economic and t e c h n o l o g i c a l f a c t o r s , as well as abun-
dan t f i s h r e s o u r c e s , a r e t h e major reasons for t h i s s t a t e 
of a f f a i r s . The n u t r i t i o n a l needs of t h e l a r g e i n d u s t r i a l 
popu la t i ons of Europe, East Asia , and North America guar-
a n t e e t h e f i s n i n g f e e t s s t a t i o n e d t h e r e good market ing 
p o s s i b i l i t i e s , '"hen meat i s cheap, as i t i s e . g . i n South 
Emerica and i n A u s t r a l i a , even r i c h f i s h resources a r e 
no t u t i l i z e d , except when v e s s e l s from t h e g r e a t f i s h i n g 
n a t i o n s advance i n t o t h e s e wa te r s . The Japanese f i s h not 
only i n t h e e n t i r e Wfest P a c i f i c sea a rea but a l s o off t h e 
c o a s t s of America, in t h e South A t l a n t i c , and i n t h e 
I n d i a n Ucean. For c e n t u r i e s Protuguese schooners have 
crcssed the At lant ic every year t o catch cod en the Grand 
Banks, and in the waters of western Greenland. 
Many types of f ishing operations can only be car r ied on 
c lo se t o land. Dragging nets may be used only on the cont in-
en ta l shelves, v^ere the water depth does not exceed appro-
ximately 500 meters, i . e . in about 1% of the e a r t h ' s ocean 
a rea . The northern par t of t he Northern Hemxsphere has the 
l a r g e s t land masses, the longest coast l i ne s , and the 
broadest shelf regions. Great technical s t r i de s are s t i l l 
needed before the t rop ica l and southern oceans can be 
Successfully harvested vdth pelagic nets and l i n e s . Market-
ing and processing of the highly perishable f i sh f lesh 
requi re more s izable technica l equipment in wartn ccxintries 
than i n the temperate and cold zones. A handicap for the 
f i she r i e s in the northern seas i s , however, the frequent 
dis toibances in f ishing operations caused by ga les . 
T he concentration of the f ish populations in pa r t i cu l a r 
araas of the ocean can only be explained by the f i sh ' s 
dependency On cer ta in food organisms, and in t he end on the 
bas i c production of l i v i n g substance in the sea . 
T " • ^- •>!••' z ' • 1 '^ .•• •': \'.•ny . 
I t i s one of the most complicated tasks of the fishery 
b io log i s t t o find an answer t o the question : "How far can 
we develop f i she r i e s without jeopardizing the f ish populat-
ions and ho\~r can ws find tha most favourable equilibrium 
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between the productive po ten t i a l of the stock and the 
removal through f ishing ?" Up t o a cer ta in l imi t the f i sh 
population i s able t o f i l l in the gaps created by fishing 
through reneval and tnroigh growth of the individual 
specimens. The problen i s t o knov/ t h i s l imi t and a t the 
same time u t i l i z e the production potent ia l of the population 
as far as poss ib le . I t would be des i rable , i f we could, t o 
catch a l l specimens at the time when, with r a the r low feed 
requi rsnents , t h e i r growth in weight i s the l a rges t , and 
p r i o r t o a s tage when too great a number are k i l l e d by 
na tu ra l enemies or die of old age. 
How an equilibrium i s a t ta ined between f ishing i n t ens i t y 
and fish production i s t heo re t i c a l l y i l l u s t r a t e d by the 
following typ ica l exaple : In to a cer tain region in v/hich 
so f a r no cod have l ived, a fev; speciemn migrate. They find 
good l iv ing condit ions, grOw, and multiply rap id ly . The 
l a r g e r the cod population gets , the scareer becomes the 
food for the individual specimen and the higher the nvimber 
Of enemies gradually bee ones. Old cod specimens eat t h e i r 
own ycung f i sh , and other repacicxas f ishes a l so have mul t i -
pi i-^d. The v/eight of the cod population climbs upward at a 
slower r a t e , s t i l l increasing, u n t i l f i na l l y a sa tura t ion 
po in t i s reached v;here the re i s no more l i v ing space for a 
t u r t h e r augmented s tock. An equilibrium i s maintained between 
the c rea t ive forces of recruitment and weight increase, on 
one s ide , and the natura l losses on the other. Such a v i rg in 
population i s very dense, fciut, owing t o the competition 
for food, the fish grow slowly and as the major par t of 
t n e stock consists of old specimens, the conversion of food 
i n t o f ish flesh i s poor. These conditions improve v*ien the 
population becomes subject t o f i sh ing . The population gets 
th inner , and the average age of t he specimens goes down. 
This sparser population has a decidedly higher product iv i ty 
due t o lessened cunpet i t ion for food and i t s be t t e r u t i l i -
zat ion for growth. The number of natural enemies i s a lso 
reduced and the p robab i l i ty of na tura l deaths becjnes smaller 
With increasing i t e n s i t y of f ishing, product iv i ty i s aug-
mented s t i l l further, up t o an optimal point determined by 
the hered i ta ry q u a l i t i e s of the f ish and envircnmental 
cond i t ions . Even i f f ishing i s in tens i f i ed beyond t h i s 
point , a new equilibrium i s f ina l ly rsached between harvest 
and production. However, the addit ional productive po ten t ia l 
of the population at t h i s stage i s extremely small because 
the caught before they reach t h e i r optimal weight. Jeopardi-
zing the t o t a l number of reciruits by too sharp a reduction 
of the spawning stocK i s mainly t o be feared with species 
v^ich lay fe'-' eggs, such as t he salmon. Or -./ith species 
which do not reach sexual mat\irity u n t i l very l a t e , e .g . , 
the ha l i bu t . More serious i s the r i sk t ha t in too sparse a 
population, the number of specimens becomes inadequate for 
consuming the avai lable food supply and ccnvering i t i n t o 
fish f lesh . 
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By gradual i n t e n s i f i c a t i c a i of f i s h i n g , an equ i l i b r ium 
between popula t ion and y i e l d vd l l develop a t each s t a g e . An 
i n c r e a s e i n h a r v e s t t h r o u ^ a l a r g e r f i s h i n g e f f o r t as long 
as optimal p r o d u c t i v i t y i s no t a t t a i n e d . I f t h i s s t a g e i s 
passed , ca tches soon d e c l i n e . A d i s r i n c t i c s i must be made 
between temporary maximum ca tches and maximum s u s t a i n a b l e 
y i e l d , which t h e o r e t i c a l l y can be main ta ined permanently 
through optimal p r o d u c t i v i t y of t h e s t o c k . Temporary maximum 
ca tches may be obta ined dur ing the i n i t i a l f i s h i n g of a 
v i r g i n popu la t ion , and l a t e r a t each i n c r e a s e in t h e f i s h i n g 
e f f o r t . Under t h e s e c i r cums tances , mere i s ronoved from t h e 
popu l a t i on than i s momentarily produced; a su rp lus of old 
specimens, e s p e c i a l l y , i s caugh t before a nev; e q u i l i b r i u m 
d e v e l o p s . 
SCCI'JOMIG .vSP.i:CTS : 
In t h e view of l a r g e p r o t e i n needs of thehuman r a c e 
a g r e a t e s t p o s s i b l e y i e l d should be sough t . Canmonly i t can 
n e a r l y be reached only through t h e most i n t e n s i v e f i s h i n g 
e f f o r t s . The economy of a f i s h e r y only through t h e depends 
p r i m a r i l y on t h e h a r v e s t per f i s h i n g u n i t . Tne u n i t c a t c h 
d e c r e a s e s p r i m a r i l y on con t inuous ly , however - independent ly 
of v^e the r t h e popu la t ion i s under or ove r f i sh with an 
i n c r e a s e i n f i s h i n g in-cens i ty . I t i s t r u e t h a t , t o a c e r t a i n 
e x t e n t , improvements i n t h e equipment of f i s h i n g c r a f t with 
r e s p e c t t o l o c a l i z a t i o n ins t ruments and f i s h i n g gear , 
s c i e n t i f i c a id i n l o c a t i n g t h e t i s h , and f i n a l l y through 
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pr ice increases , may compensate for economic l o s s e s . 
Increases in f i sh pr ices wi l l , however, lead t o reduced 
demand. In order t o be able t o complete other and cheapj^er 
species may have t o be caught. In many cases , an expansion 
of the f ishery i s already uneconcmic, due too small catches 
per u n i t , long before the maximum t o t a l y ie ld i s reached. 
Thus, for instance, in the yellovtfin tuna f ishery no expansion 
of the f l ee t can be expected within the near future, owing 
t o such economic reasons. 
The eradica t ion of a f i sh population in the ocean i s 
t e chn i ca l l y and economically impossible, because as soon as 
i t bee ones too scarce, f i sh ing i s given up. Those marine 
mammals v,ihich have been exterminated by man, were in most 
cases , in greater jeopardy than the f ish not only because 
of t h e dependence of the young but a l so because of the small 
number of offspring. In addit ion, they were eas ier t o catch, 
and the hunting of each individual animal was p r o f i t a b l e . 
Unfortunately, the regula t ing economic fac to rs are not 
always s t rong enough t o prevent overfishing of a population. 
I t 13 highly complicated t o reach agreement about pro tec t ive 
measures when a great many economic, p o l i t i c a l and socia l 
I n t e r e s t s are involved. Most f ish populations are subject 
t o f i sh ing by several nations with the most diverse f i sh ing 
gear and sh ips . Each of these f l e e t s has i t s own economic 
amplitude and each market i t s own claims as t o s i z e . The 
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individual f i she r i e s of each nation consequently exert 
q u i t e diverse pressures on the exis t ing f ish s tocks , Vhile 
the Germans wanted a population of large so les , the ex i s t ing 
f i sh s tock. i\hile t he Germans wanted a population of l a r g e 
so l e s , the French, who prefer small ones, could not conoly 
with an in te rna t iona l agreeiient on large meshes. Uncondition-
al prohibi t ion of the catching, of such young food f i sh as 
p l a i c e , so le , and whiting, the economic value of vJtilch has 
been discussed for a long time, would lead t o annih i la t ing 
of t h e crab fishery, fron which many economically v;eak f i sher 
young f i sh are inv i tab ly Included vhich cannot be returned t o 
t h e Sea in l iv ing condi t ion. Protect ive measures in t he North 
5ea would, further more be complicated by the fact tha t diff-
e ren t f ish species v^ich wcxild each requi re separate p ro tec t -
i v e measures are constant ly caugfit together in the same ne t s . 
I f a me^h width of 150 mm, i s prescribed for ne t s , v^ich 
might give nearly maximum sus ta inable y ie ld in a place 
f i shery most ^^litings and soles wculd escape t he n e t s , A 
net adapted t o tnese two l a t t e r species would, on the other 
hand, catch large quan t i t i e s of young haddock and cod. I t 
i s impossible t o ac t ive in the North sea of the same time 
a very high equilibrium yie ld from the copulations of p la ice , 
haddock, cod, herr ing, whiting, and s o l e . An increase in 
annual yie lds and a simultaneously improved economy are, 
however, undoubtedly within reach through a f a i r degree of 
cooperation between fitih experts jri'. f ishery s c i e n t i s t s of 
•che V r ious countr ies involved. 
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, O ; T , > _-'-.•.::-:..vi 'J : 
The f i r s t effor ts t o assess t he world catch of f ish , 
s h e l l f i s h , and other edible sea animals can be t raced bpclc 
t o the middle of the nineteenth century. In nost cases 
these ef for ts were made by geographers or experts working 
on behalf of the fish t r a d e . The figures computed in the 
way must be considered ra ther as estimates, s ince de ta i l ed 
ca tch s t a t i s t i c s were not avai lable a t t h i s t ime. I t i s , 
furthermore, not possible t o es tab l i sh vi^ether these catch 
fingures re fe r merely t o fish or i f other conmodLties were 
included, as for ins tance, vhales, she l l f i sh , or even sea-
c 
weeds. After World War I I , PAO published for the f i r s t ime 
a comprehensive s t a t i s t i c a l report v;ith regard t o catches 
of f i sh , including crustaceans, f i sh , mollusks, and other 
animals, as well as seaweeds, exclusive of marine mammals 
£>ince 1947, such s t a t i s t i c s have been published annually. 
In comparing the present world catch v/ith e a r l i e r years , 
t he eaormous increase in production in l e s s than a hundred 
yaars i s most noteworthy. I t rose frcm 2 mil l ion m'-tric tons 
in 18 50 t o 30 mil l ion metric tons in 1956, 27 mil l ion of 
v;hich could be ascribed t o ocean f i sh . Table I surveys t h i s 
development on the basis of f igures presented by varicxis 
research v/Orkers in the f i e l d . 
This appr-Kiiable growth in the food production of the 
Seas i s the r e s u l t not only of an increased catch the 
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t r a d i t i o n a l f ishing count r ies , but a l so of the appearance 
of a niomber of new f ishing nations which, at the s t a r t of 
jorid War I I* 
The countr ies l i s t e d in t ab l e were able t o increase 
t h e i r t o t a l catch in the lapse of half a cent\jry by 10 
mi l l ion metric t ons . Ihe "neH?" nations l i s t e d in t ab l e 
expanded f i sher ies chief ly in the postwar period-2 mill ion 
met r ic tons s ince 1938, but 1,5 mil l ion as ccmpared with 
1948. 
Thus, v^i le the t r a d i t i o n a l f ishing countr ies , increas-
ed t h e i r fish, catch in comparison with iy38, by approximate-
l y 60%, the catch in more recent ly developed areas grew 
200% in t h a t same period. This i s a c lear indicaticyi of 
t he successful effor ts made by these countries t o cover 
seme of t h e i r animal prote in needs from rescurces avai lable 
i n adjacent v?aters. 
Herring and haerinci-like f ishes , such as sardines and 
anchovies, undoubtedly ccsis t i tute ths dcminant qrcup of the 
world fish catch. This i s explained by t h e i r mass occurrence 
in a l l par ts of tne globe. They appear in big shoals , thus 
naking in tens ive and prof i tab le f i shing poss ib le . Not only 
can moaern f ishing equipment be used, but such t r a d i t i o n a l 
s t a t i o n a r y fishing devices as traps and fences a re a lso 
15 
e f fec t ive , pa r t i cu l a r l y in areas vjhere they can be i s t a l l a d 
in t he pathyv/ays of migrating anadronous species car v^ere 
t h e s e species eeasonally and regular ly appear for spavining 
Or feeding. 
'i'he economic importance of herr ing and r e l a t ed species 
i s evident from Table X, The t o t a l catch of herr ing , sard-
ines , anchovies, e t c , amounts t o approximately 7 mil l ion 
metr ic tons , cons t i tu t ing no leSs than one-fourth of the 
t o t a l world sea- f i sh ca tch , the break down in percentages. 
All f igures are approximate. Some comments regarding major 
species seen j u s t i f i e d . 
The At lan t ic her r ing and i t s Pacific counterpart are 
the dominant representa t ives of the family Clupeidae. 
'/ihile C. harengus inhabi ts the coasta i waters on both sides 
of t he North Atlant ic and cons t i tu tes the basis of a 
p ro f i t ab l e ana coverted f ishing industry on the European side 
p a r t i c u l a r l y , C, Pa l l a s i i s i t s co in te rpar t in the North 
Pac i f ic , although in no way comparable in quant i ty . 
Ethmidium maculatum takes over the ro l e of t he Pacif ic 
herr ing along the Pacific coast of South America where i t 
i s caught in noteworthy q u a n t i t i e s , r e l a t i v e l y speaking, by 
Chile and by Peru f i sn ing . I t i s ca l l ed a mackerel by the 
Chileans and "machete" by the Peruvians. 
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I n t h i r d p l a c e on t h e l i s t of e c o n a m i c a l l Y i m p o r t a n t 
ocaan f i s h e s ccxne t h e txina, m a c k e r e l , and r e l a t e d s p e c i e s . 
T o g e t h e r , t h e y amount t o 1,68 m i l l i o n m e t r i c t e n s of t h e 
t o t a l s e a - f i s h Ccitch. T a b l e shoxvs how t h i s group i s b roken 
down a c c o r d i n g t o c o n t i n e n t . 
Because of t h e o f t e n q u i t e c o s m q p o i i t a n c n a r a c t e r of 
s e v e r a l t u n a s p e c i e s , t h e same s p e c i e s f r e q u e n t l y p l a y a 
r o l e i n t h e f i s h e r i e s of c o u n t r i e s l o c a t e d i n w i d e l y 
S e p a r a t e d p a r t s of t h e g l o b e and i n w i d e l y d i f f e r e n t s e a s . 
The t o t a l wor ld c a t c h of t u n a f i s h i n t h e r e s t r i c t e d s e n s e 
on t h e b a s i s of l ^bb c a t c h f i g u r e s , t h e f o l l o w i n g t h r e e 
t u n a s p e c i e s a r e most i m p o r t a n t . Y e l l o w f i n t u n a ( 1 5 7 ) , 
S k i p j a c k ( l 6 4 ) , and a l b a c o r e ( 3 3 ) , 
The l e a d i n g m a c k e r e l - f i s h i n g n a t i o n i s J a p a n (261,9) 
f o l l o w e d by I n d i a (42.7) P r a n c e (3G,1 ) , t n e u n i t e d S t a t e s 
( 2 0 . 7 ) , t n e Union of Sou th A f r i c a ( 2 0 . 1 ) , S p a i n ( 1 4 , 0 ) , 
t h e N e t h e r l a n d s ( l 3 . 9 ) , P o r t u g a l ( l 3 , 2 ) , and Norway U'2. 2) . 
The P a c i f i c b o n i t o d o n s i s t i t u e n t s 8 5?^  of t h e P e r u v i a n 
e a t e n . Spa in l e a d s t h e c a t c h uf t h e A t l a n t i c b o n i t o 
w i t h an annua l l a n d i n g of 22,200 m e t r i c t o n s . 
The Salmon f i s h e s p l a y an i m p o r t a n t r o l e a l m o s t 
e x c l u s i v e l y i n t h e N o r t h e r n Honaspnere , p a r t x c u i a r l y i n 
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t h e North Pac i f ic . Here the t o t a l annual catch amounts t o 
/ 00,000 metric t e n s . The figures for the various co in t r l e s are 
given in t a b l e . 
The pac l t i c salmons cons t i t u t e t he bulk of the catch 
of t h i s group of f i s h e s , Tne outstanciing genus i s Oncorhy-
nchus in the Northern Paci f ic , The United S ta tes , Japan, and 
t h e Soviet Union a l l p a r t i c i p a t e in these f i s h e r i e s . The 
follovdng species a re commercially important : 0. tschawytscha 
0. Keta, 0 . Kisutsch, 0, nerka, 0, gorbuscha, O, mascu. 
Japan lands the l a rges t quant i ty of salmon, 201,233 metric 
tons (average fear 1955-57), cons t i tu t ing 94% of i t s t o t a l 
catch of salmonid f i shes , followed by the Soviet Union, 
t h e United States and Canada. 
The At lan t ic genus salmo, contrary t o i t s Pacif ic 
counterpart , Oncorhynchus, plays qu i t e an ins ign i f i can t 
r o l e . For a l l p rac t i ca l purpose, the re i s only one species -
S, s a l a r , an anadromous type. In the coastal v/aters of the 
North European countr ies about 4,000-7jn000 metric tons ar«; 
cauaht annually. 
Hardly half of the world catch (42%) i s offered the 
consumer in fresh condit ion. About one-fourth is converted 
i n t o sa l t ed , smoked, or marinated products manufactured fron 
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va r i cx i s s p e c i e s . E i g h t e e n p e r c e n t goes i n t o t h e p r o d u c t i o n 
of o i l and m e a l . E i g h t p e r c e n t i s m a r k e t e d f r o z e n and 9% 
i s c a n n e d , "^he r e m a i n i n g 3% r e p r e s e n t m i s c e l l a n e o u s p r o d u c t , 
A m o r e c o m p r e h e n s i v e and d e t a i l e d d i s c u s s i o n on t h e r o l ? of 
f i s h p r o c e s s i n g v d l l be found i n volume I I . 
F i s h meal and f i s h o i l h a v e become i m p o r t a n t i n t h e 
p a s t t w e n t y y e a r s , t h e fo rmer as a v a l u a b l e p r o t e i n s o u r c e 
f o r d o m e s t i c an imal f e e d i n g and t h e l a t t e r as t h e r a w 
m a t e r i a l of t h e e d i b l e f a t i n d u s t r y . 
CULTlV/vTigvl OF TROUT : 
The r a i n b o w t r o u t i s t h e s o l e s a l m o n i d s p e c i e s u s e d 
fear c u l t i v a t i o n . C o r r e s p o n d i n g t o i t s n a t i v e h a b i t a t i n 
r a o i d l y f l o v d n g moun ta in b r o o k s , i t r e q u i r e s d e e p e r ponds 
v ; i th c o l d v a t e r which must c o n s t a n t l y c o n t a i n s u f f i c i e n t 
Oxygen. I n c o n t r a s t t o t h e c a r p "pond, t h a t f o r t r o u t i s 
s m a l l , and i n s h a p e and i n c o n s t r u c t i o n i t r e s e n b l e s an 
a r t i f i c i a l l y s e c t i o n a l i z e d b r o o k . I n t r o u t c u l t i v a t i o n , t o o 
t h e f i n a l r t u r n depends on t h e s e l e c t i o n of t h e s p a n n i n g 
f i s h , -^t t h e t i m e oC s c c u a l m a t u r i t y , t h e eqgs a r e o b t a i n e d 
oy s t r i p p i n g y a i n g f ema le s and a r e mixQ(5 ^^dth m i l t p r o c u r e d 
f r c m ycxang m a l e s . A f t e r t h i s f e r t i l i z a t i o n , t h e eggs a r e 
h a t c h e d i n t r o u g h s o r c a s e s t h r o u g h vi i ich i s c i r c u l a t e d 
c o o l , o x y g e n - r i c h w a t e r . The h a t c h i n g t i m e depends l a r g e l y 
upon t h e v/ater t e m p e r a t u r e . I n a d d i t i o n , t h e oxygen c o n t e n t , 
t h e d e g r e e of i l l u m i n a t i o n , and t h e age of t h e p a r e n t s p l a y 
a c e r t a i n p a r t . As soon as t h e h a t c h e d f ry can swim and 
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ea t on t h e i r ovvn, they must be fed. For t h i s purpose, they 
are t ransplanted t o rear ing ponds i f they were not hatched 
in l a rge oblong troughs with c i r cu la t ing water. 
As primary food, the brood gets minced spleen or bra in . 
Very soon, more coarse food can be given, such as lake f i sh , 
f i sh waste, f ish meal t rash f ish , and crustaceans. The food 
i s orepared in food ki tchens , prvided ^d.th maat grinders and 
m.ixers t o s u i t the s i^e of the f i sh . The denser the f i sh 
populatiOTi in the pond, the r icher Bnd the more frequent 
i s the feeding required, in in tens ive t r o u t farming, the 
f i sh i s wholly dependent on a r t i f i c i a l feeding^ Natural pctids 
with l i f t l e addit ional feeding are becoming increas ingly r a t e . 
In France, cu l t iva tors sometimes even r e so r t t o ponds vrith 
concrete-covered sides and bottom so tha t even the exter ior 
of t he ponds indicates t h a t they are f i sh " s t ab les" . The 
advantage, as ccmpared t o natural ponds, i s sa id t o be tha t 
they are easy t o keep clean and can be dis infected in case 
of diseases among the f i sh . 
In na tura l ponds, the stock numbers betv;een 3 and 4 
t r o u t per square meter, viiich with in tens ive feeding can b^ 
brs ju^ t up t o 100 specimens per square meter. As the food 
consumption and appe t i t e Q£ the f ish are c lose ly r e l a t ed t o 
t h e temperature, the operator feed accordirigly from one t o 
four times da i ly . Through a se lec t ion of rap id ly growing 
specimens v'^th high food conversion, i t has been possible 
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t o obtain, by inaans of in tens ive feeding, food fish of 
2UU g. within 15 t o 18 months. The s ize of t rou t for food 
purposes depends upon the market demand. In Germany for 
ins tance , cane d is t inguishes betv^een the following s izes 
of food t rou t : dinner t rou t port ion t r a i t , salmon t r o u t . 
Tne area covered by t h i s survey excludes Tibet, Chinese 
Turkestan, and Inner Mongolia. S t r i c t l y speaking, they do not 
belong t o the region generally designated as Southeast Asia. 
The t o t a l number of people in t h i s quadrant of Asia comprises 
almost a blll icai people, occupying a t o t a l area not much 
l a r g e r than the United S t a t e s . 
Vegetables, r i c e , and fish have for ages been drawn on 
by the people of t h i s region as t h e i r major food resources . 
This dependence i s not l i k e l y t o be changed, now in the face 
of rani.dly mounting population f igu res . 
The fresh water resources here are, hov-ever, among the 
most productive t o be found anyviiere. In la rge par t , t h i s i s 
due t o the fact that cyprinids , both fast-growing and amazingly 
-y f e r t i l e , make up the major portion of the fresh-water 
species found in the r i v e r s , lakes, and ponds of the en t i r e 
r eg ion . Tney are eagerly s o u ^ t by great numbers of f i she r -
men throughout the area and are read i ly sa lab le t o a 
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p o p u l a t i o n whose a t t i t u d e s are not averse toward f i s h i n 
g e n e r a l , or t h e c r a p family i n p a r t i c u l a r . New ways a re 
now fol lowed t o enhance t h e p r o d u c t i v i t y of t h e waters by 
i n t r o d u c i n g new s p e c i e s and u s i n g more e f f i c i e n t c u l t i v a t -
ion methods. 
CHINA. : 
I n t imes pa3t t h e c u l t i v a t i o n of f i s h was a very 
r e l i a b l e source of income. I t became so ex t ens ive t h a t 
i n sane p o r t i o n s of sou th China f i s h - r a i s i n g ponds have 
been r e p o r t e d t o occupy more than 50% of t h e l and a rea 
i n s e v e r a l d i s t r i c t s . One observer r e p o r t e d t h a t in s i x 
d i s t r i c t s near Canton i n iy30 almost 70,000 h e c t a r e s of 
l a n d were employed i n f i s h farming and t h a t t h e crcp from 
t n i s a r e a was almost 66,000 met r i c t o n s . A survey made i n 
1937 i n d i c a t e d t h a t c u l t u r a l ope ra t ions comprised 1966,667 
h e c t a r e s have employment t o 13 m i l l i o n peop le , produced 
f i f t e e n b i l l i o n f r y and 38 2-28 2 m e t r i c tons of f i s h . 
Although such e s t i m a t e s may be i n a c c u r a t e t h e r e i s l i t t l e 
doabt t h a t t h e r e a r i n g of f i s h i s a most impor tant economic 
a c t i v i t y . 
The i n f l u e n c e of t h e Communist ragime upon t h i s i n d u s t r y 
s e v e r e l y r e s t r i c t e d i t s cpcsr^itions i n 5 t i r ? l y , s i n c e 
p r o d u c t i o n denended upon i n d i v i d u a l pond ope ra t ion u t i l i -
z ing t h e i r own or r e n t e d ponds for p r o f i t . Prom t h e f r y -
f i shermen through t h e d e a l e r s t o t h e ope ra to r s t h e n s e l v e s , 
t h e whole system was c a p i t a t i s t : c . A t r c n s f e r t o c o l l o c t i -
22 
viza t ion and enployment by the s t a t e must have caused 
se r ious d i s rup t ions . The flow of fry in to the in te rna t iona l 
market fron China almost ceased. Formerly, i t was of large 
p ropor t ions . To judge from recent s t a t i s t i c s , these fry 
are now being employed in the rap id ly ej^Janding f i sh - rea r ing 
a c t i v i t i e s of the mainland. Estimates of 3 mil l ion heactares 
for ponds of ponds of a l l kinds and production of over ^5 
mi l l ion metric tens of f ish many both be inaccurate taut 
ind ica tes never theless , the s t rong current i n t e r e s t in 
in expending f i sh c u l t i v a t i o n . 
Within China i t s e l f p i s c i cu l t u r e i s seemingly order 
than in any other area of the ea r th . The e a r l i e s t date 
general ly accepted as being reasonably accurate in the 
h i s t o r y of f ish cu l tu re i s associate v;ith an essa^y wri t ten 
by Pan l i , a land-owning of f ic ia l of the feudal s t a t e of 
Yiieh toward the c lose of the Cnou Dynasty in 47 5 Q»C, In 
t n i s essay he urged the widespread cu l t iva t ion of the 
ccmmon crap t o strengthen the e^conomy of the s t a t e , Yiieh 
was an area including the present c i ty of Shanghai and 
the region west and south of the mouth of the Yangtze. 
Although a fascinat ing document t o revievr, t h i s survey has 
t o deal v/ith mod i^rn t imes . Nine f ish species have been 
cu l t i va t ed on a l a rge sca le in the ponds of China and they 
a r e a l l na t ive t o t he natural v,aters of the country. A 
de ta i l ed-s tudy of Chinese fish cu l tu re as compared t o t h a t 
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Of Japan was excuted by the present authcjr at the end of 
t h e f o r t i e s . Much of the information given en China and 
Japan was co l lec ted a t t h a t t ime. 
Mostinportant today, as in e a r l i e r days, i s the 
ccnwion carp. This la rge r i ve r carp of Asia i s s t i l l the 
"King of f i shes" t o t he Chinese and, due t o i t s present 
global d i s t r i bu t i on a good case can be made for i t s being 
the world's most important fresh-water f i sh . As a pond-
rea red animal, i t i s sold v^iile s t i l l qu i te small at the 
end of i t s ear ly and very rapid growth. Only i>reeding f i sh 
are permitted t o reach any rea l s i ze , and they do not have 
anything l i ke the impressive prcport ions t h i s f i sh achieves 
under wild condi t ions . Of a l l the species reared for food, 
only t he ccmmon carp will breed readi ly in ponds, unless 
an exception i s made for the goldfish. This l a t t e r species 
vras not formerly considered a food fish in China. 
The remaining seven Species, a l l but one of ^ I c h i s a 
carp , a re bought t o t he ponds aar fry* Cnief of these i s the 
grass carp, a very ccmmon r ive r f ish, which gets i t s name 
frcm i t s preference for vegetable foods. The grass carp 
resembles the ccmmon carp, but has no barbls and a 
considerably shor te r dorsal f in . I t i s the sir 'e of the 
common carp and grows raoidly under pond condi t ions . Another 
member of the Chinese pond funa i s the black carp, a l so 
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r e sembl ing t h e previcxis ly mentioned s p e c i e s , but somewhat 
l a r g e r , black r a t h e r than greenish in c o l o r , and c a r n i -
vorous , i t s p r e f e r r e d food being s n a i l s , A few specimens 
a r e kep t i n many pcnds for t h e ch i e f purpose of keeping 
t h e s n a i l popu l a t i on under c o n t r o l , expla ined by i t s 
d i e t a r y requiroTients , This spec ies i s no t very common. 
JTOIIKX^JC^ Piiiioi>-ia^ ^NO H-^ ^VESTING : 
Rep len i sh ing the ponds has bee one a h i g h l y i n t r i c a t e 
p r o c e d u r e . A ha l f -dozen or more spec i e s a re a v a i l a b l e and 
c o n s i d e r e d of va lue i n conmercial o p e r a t i o n s . Each 
p i s c i c u l t u r i s t has h i s own p a r t i c u l a r formula for govern-
i n g t h e a s s o c i a t i o n of s p e c i e s i n t h e waters under h i s 
c o n t r o l , de r ived no t only from market needs but from t h e 
f e e d i n g h a b i t s of each f i s h s p e c i e s . 
With the excep t ion of t h e g rass carp , which t h r i v e s on 
any t y p e of v e g e t a t i o n t h e f i s h a r e fed grea t q u a n t i t i e s 
of silkv/orm r e s i d u e s and pupae, d i s t i l l e r y , bre^very and 
soya sauce p l a n t wastes ; human and animal excrenen t , and 
o i l cakes such as peanut or- soybean. The feed provided t h e 
f i s h i s reduced i n q u a n t i t y as t h e water t e n p e r a t u r e drops 
below 15" C. or r i s e s above 25"C, s i n c e t h e consumption 
of f eed decreases markedly beyond t h e s e o o i n t s and 
unconsumed food may produce t o x i c s u b s t a n c e s . To c l e a r 
t h e f l avo r of t h e f l e s h of any unp leasan t c h a r a c t e r i s t i c 
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coming fron r a n c i d o i l s i n t h e o therwise e x c e l l e n t feed 
t h a t sikworm pupae a re t h e f i sh a re f r equen t ly kep t i n 
c l e a r water and depr ived of feed for a day or two p r i o r 
t o marke t inq . 
As f i s h grow most r a p i d l y dur ing t h e f i r s t two y e a r s , 
i t s i s r a r e t o f ind o lde r f i s h , except for a few conmon 
c a r p r e t a i n e d as b reed ing s t o c k . Frequent h a r v e s t i n g i s 
p r a c t i c e d by many, r e n d e r i n g a c o n t i n u a l inccme and p r o -
v i d i n g more space for t h e remaining f i s h . The n e t t i n g of 
t h e c rop i s done, of ten a t n i g h t , by a t t n a c t i n g t h e f i s h by 
l i g h t . The lower t empera tu re makes i t e a s i e r t o handle t h e 
c a t c h t han dur ing the hea t of t h e day. 
KC.RKA : 
In Korea, a l s o f i s h c u l t i v a t i o n i s very anc ien t but 
neve r a t t a i n e d g rea t s i g n i f i c a n c e . This c o i n t r y l a y en 
t h e e a s t e r n o e r i p h e r y of t h e e a r l y Chinese empi res . Hence, 
by t h e beginning of t h e C h r i s t i a n e ra , t h e r e were t h r i v i n g 
Chinese communities i n v^at i s today North Korea and 
t h e n a t i v e s of t h e reg ion were s t r o n g l y i n f l uenced by 
Chinese c u l t u r e . Therefore , t hey adopted t h e c u l t i v a t i o n 
of t h e ccmmon c a r p . I t waa r e a r e d i n temple ponds i n ch ina , 
and with t h e i n t r o d u c t i o n of Budhism t h e u s e of carp ponds 
was i n t r o d u c e d . A few c e n t u r i e s l a t e r , knowledge of ca rp 
r e a r i n g had c e r t a i n l y en t e r ed Southern Korea, 
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Several factors mi l i t a t ed against an act ive (development 
of f i sh cu l tu re , "^ he cl imate i s far less favourable for 
carps than tha t of the warmer China. Only the common carp 
was d i s t r i bu t ed t h r o u ^ o a t Eastern Asia and Korean f i sh 
c u l t i v a t i c n became l imi ted t o t h i s f i s h . Furthermore, the 
r e l a t i o n s h i p between area and population in t h i s penisula 
was r a t h e r favourable, p a r t i c u l a r l y in reference t o the 
resources of marine and fresh v;aters. 
During the per iod in which Korea was developed as a 
Japanese colony, extensive cu l t iva t ion of conmon carp was 
pursued in reservoi rs and other public waters. In 1936, 16,000 
acres of water were devoted t o p i s c i cu l t u r e , and t h e i r pro:.-
duction was valued a t more than th ree mil l ion Yen, Less 
than 2% of the production was iden t i f i ed as p r i v a t e . Fish 
cu l t u r e , consequently, i s ins ign i f i can t t o rura l subsistence 
, This i s a lso borne out by an ejdbaustive study, made p r io r 
t o the disrupt ions caused by the Korean war. No mention i s 
made in i t of fish cu l t iva t ion , vhile f ishing i s s t a t ed t o 
be the second most important industry . 
The fry of the bangos are c a u g ^ along the sandy coasts 
in many places in the Phi l ipp ines . Among the important f i sh-
ing grounds are Balayan and Batangas Bays, the sandy cOast 
and the mo^uths of r ive r s in Kindoro, Karinduque, Quey.on, 
Sibuyan, ^ajnar, Leyte, Tablas. 
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The Season for catching bangcs fry in t he Phil ippines 
begins in March and l a s t s u n t i l August or September of 
each eary, depending upon the l o c a l i t y . The peak of 
abundance i s in the months of May and June, The t i n y and 
almcffit t ransparent needle l ike fry measuing fron 12 t o 15 
mm. long are caught by means of a number of ingenenous 
na t ive devices nets seines and t raps at the mouths of 
txda l s treams. After the bangos fry are sorted out fron 
those of other species such as the buanbuan e tcc they 
a re placed in earthen j a r s v/ith fresh sea wgter, each j a r 
containing 2,000 t o 3,3000 f ry . 
Contain fish-pond ovjners l i m i t the cu l tu re of hangos 
t o r a i s i n g the fry t o the f inger l ing s tage only. The f inger-
l i n g s are sold t o other fish-pond owners who continue the 
c u l t i v a t i o n u n t i l the fish reach marketable s i z e . 
Bangos f inger l ings are d i s t r ibu ted from the nurser ies 
t o r ea r ing pond centres by means of l i v e - f i s h boats, l oca l ly 
c a l l e d "pamandawan" or "hat r ian" . These are wooden dugcuts 
10-20 m. long, prq^el led by an outboard motor. The bottcrn 
of t he boat has tv/o or more screened bolos for the enterance 
of wat.er. The boat i s prevented fron sinking by having the 
excess water bai led cut . Each l i v e - f i s h boat may carry fron 
10,000 t o 50,000 f inge r l ings . 
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The growth of f ingerl ings can be arres ted from ona 
t o ts/o years and yet they can be kept in h'-althy condition 
by feeding them v/ith r i c e bran. The s tunt ing of f ingerl ings 
i s r e so r t ed to in order t o maintain the supply of the fish 
for t h e retiring pond ovmers ;^,^ o may have a demcnd for theni 
during any pa r t of the year . 
r IL \I^I A : 
The grea tes t impact on the future a v a i l a b i l i t y of f ish 
fo r t he nat ional d i e t presiomably vdll be exerted by the 
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T i i a p i a . This c i ch i id v;as introduced frcro hailand in 
1950, and the species T. mossambica i s almost ideal for 
t r o p i c a l waters such as the streams and lakes of the 
Ph i l i pp ines . I t i s hardy, grOws rapidly, breeds vdth ease 
and i s highly regarded as food. I f fresh-water pond rear ing 
of f i sh assumes la rger proportions in the future, i t i s 
l i k e l y -cnat t h i s Ti iap ia will become a s ign i f i can t port ion 
of t n e d i e t . Nonetheless^ the rea l p o s s i b i l i t i e s for great 
development l i e in the realm of more adequate u t i l i ' ^a t ion 
of Swampy coastal areas as mi lkf ish-rear ing area . 
Thailand i s the caily country in \i^idi i n t e r e s t in 
f i sh cu l t iva t ion i s current ly s t rong. Besides the ccmmon 
carp and other Chines carps reared for some time, there 
are now t o be fojnd several Indian or na t ive pond f i sh 
as well as the Ti iap ia mossambica. The "pla sa l id" , or 
29 
sepatsiam", Trichogaster pec to r a l i s , the k iss ing gcurami 
or "tambakan", Helostcma temmlncki and the giant gourami, 
Osphronemus goramy, are the species tha t have come t o be 
reared more recen t ly . Paddy cu l t iva t ion of T i l ^ i a and the 
common carp i s a lso being undertaken. I n t e r e s t i s develop-
ing for crea t ing backish-water ponds along the coast, 
p r imar i ly for the rear ing of milkf ish. As yet , t h i s i s en 
an e^e r imen ta l l eve l twit, s ince the fry are knovjn t o be 
present in la rge numbers, u l t imate success for "tambaks" 
Seems assured. The present emphasis on f i sh cu l t iva t ion 
a r i s e s frcm of f ic ia l encouragement, as well as United 
Nations technical support through . 
MA.i\II : 
In t h e Hawaiian Is lands , es tuar ine pcnds do ex i s t of a 
type not too di f ferent fron those t h a t have been in use 
for manyszE centur ies in Indonesia. Taiwan, and the 
Ph i l ipp ines , Al thcu^ t h e i r production was not large compa-
red t o tha t frcm the adjacent seas, the primary f ishes 
reared ^vere two species of widely d i s t r ibu ted marine /^jarm-
vater f ish, the gray mullet and the mikfish, both very 
well knoT.n t o the coastal pond q^erations of Southeast Asia. 
The care provided for the f ish in ponds was reduced 
t o a minimum. Through a gate in the Seaward wall of the 
pond, erected by crossing the narrowest par t of a natural 
i n l e t , small fish were introduced as a mixed populat ion. 
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The f ish a te the na tura l feed found within t ne pond and 
the owner had a source of f ish for h is use from those 
f ish t h a t survived. There was l i t t l e reason, except conv-
enience, fca: a major development of t h i s a c t i v i t y at tha t 
time and p lace . -Lne seas were r e l a t i v e l y r ich , the na t ive 
techniques of f i shing were hlghiy developed and the popu-
l a t i o n ce r t a in ly not la rge enough t o have s t r a ined the 
l oca l reccurces . Even t h e famed climate of Hawaii was 
agains t the development of pond cul ture , as storms only 
r a r e l y i n t e r f e r e ser ious ly with the regular catching t i s h , 
Hawaiian f i sh cu l tu re i s an independent development, 
not r e l a t e d t o those of Asia, a l t h c u ^ the two major fish-
r e a r i n g indus t r i e s are those of the mullet and the milk-
f i s h . Tnxs i s explained by the fact tna t both are the 
abundant in these v/aters and read i ly trapped at the t i d e s . 
T i iap ia mossambica was introduced as an innovation as an 
invovaticn t o t he is lands in 1952. 
Tal_^M£ : 
Both t he Chinese and the Dutch are c redi ted with 
in t roducing fish cu l t i va t ion pr ior t o the eighteenth 
cen tury . I t s most important sector i s tha t concerned with 
t he rear ing of t he gray mullet and the railkfish as in 
neighblDuring Indonesia and the Phi l ipp ines . The t o t a l 
producticTi fron fish cu l tu re approximated onequarter of 
t he very la rge catch frcm the surrounding marine waters 
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during the Japanese occupation. Besides these tv70 species , 
fami l ia r marine species and fresh-water f i sh , including 
the common carp, the grass carp, the s i l v e r carp, the 
mud carp, and the bighead, were introduced fron China, 
Ever s ince the f a l l of the Ming Dynasty in the mid-seven-
teen th century, the majority of tfiife population were Chinese, 
mostly from South Cnina, and t i e s with the mainland were 
s t rong even during the Japanese occupaticai fron 189b t h r o u ^ 
1945. 
Although ac tual ly introduced during the war years, in 
1944, by the Japanese bringing fry £ran Indonesia t h i s f i sh 
did not bee one entablished at tha t t ime, A p r iva te en te rpr i se r 
Introduced the f i sh again in 1946 with be t t e r success and 
f i n a l l y , in 1952, the government launched an extensive effor t 
t o get T i l ap ia accepted by r i c e farmers for rear ing in t h e i r 
paddies . The extent of t h i s e f for t i s shown by the fac t t h a t 
production of t i l a p i a s v/ere reported as almost 3, 500 metric 
tons from s l i g h t l y l ess than 2^000 hectares of ponds and 
about 3, 500 hectares of paddies in t h a t year . Over 55 
mi l l ion fry i-rere d i s t r i bu ted through the active p a r t i c i p a t -
ion of t h e government, Ti lapias may cons t i t u t e a new element 
of r ea l s ignif icance t o t h e f ish cu l tu re of Taiwal, Never-
t h e l e s s in s p i t e of deep wintering ponds protected by 
windbreaks from the colder vdnds, t i l a p i a s v/ill probably be 
lirjiited almost v^holly t o the more t r ep i ca l southern port ion 
of the i s l and . 
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The employment of f r e s h - w a t e r f i shes i n ponds and 
padd ies may well i n c r e a s e i f c c n d i t i o n s remain s t a b l e . But 
even i f t h e product ion of t h e s e waters may become much l a r g e r , 
mi ikfxsh and gray mul l e t w i l l con t inue t o be t h e bulk of t h e 
c r o p . 
JAPAN : 
Some knowledge of the methods of r a i s i n g ca rp in 
ponds was i n t roduced from China, by way of Korea* a t a t ime 
s h o r t l y a f t e r t h e c l o s e of t h e l a t e r Han dynasty , abcut 
A,D. 220. Japan was however, a na t i on surrounded by w e l l -
s t o c k e d bodies of water and l o c a t e d in a p o r t i o n of t h e 
p a c i f i c ocean teeming with f i s h . So c a r p - r a i s i n g never 
became i m p o r t a n t . The only o the r food f i s h t h a t may have 
been r e a r e d i n o the r than q u i t e r e c e n t t imes i s t h e gray 
m u l l e t , s t i l l r a i s e d i n b rack i sh -wa te r ponds . In t h e s e very 
same ponds, s tocked from surrounding waters through fry, 
t h e c a r p i s a l s o found f r e q u e n t l y i n company v/ith t h a t 
d i s t i n c t i v e l y Japanese c o n t r i b u t i o n t o f i sh c u l t u r e t h e 
common e l l , Angui l la J a p o n i c a . Ever s i n c e t h e t ime of t h e 
Russo-Japansse v/ar of 190 5, t h i s t r i l o g y of spec ie s has 
dominated Japaneses commercial pond o p e r a t i o n s . 
As t o t h e h i s t o r y and development of Japanese f i sh 
c u l t i v a t i o n , r e f e r e n c e i s m.^ de t o Drevis (l952) . An e x t e n s i v e 
su rvey of Japanese f i s h e r i e s and of f i s h r a i s i n g i s found 
i n Kyokai (1957) . 
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So successful have been the efel-rearing a c t i v i t i e s 
t h a t almost a l l of the ee l served in t h e escpensive reas tua-
n t s spec ia l i z ing in t h i s luxury food cone from pcnd operat in . 
Today, the f ish are fed en a ccrnbination of sardines and 
silkworm chrysa l ids , both atundant and inexpensive mater ia ls 
v^hich are careful ly prepared t o keep the fats contained in 
them from becoming rancid and thus t a i n t i n g the flesh of 
the e e l . 
Since the carp and the mullet are bottcm feeders and tha 
ee l ranges throughout the water the th ree species together 
make a very e f f ic ien t team t o ccnsume food provided for 
t h e i r use . Althcxagh great var ia t ions ex i s t , v.-ith some l i ^ t i y 
populated ponds receiving l i t t l e reed t o supplement na tu ra l 
feeds avai lable in the water, in general the [50nds are 
provided with se lec ted and abundant amounts of feed. If eel 
r ea r ing i s the most p rof i t ab le undertaking, the r a i s ing of 
carp i s the most complex. A separa te chapter i s devoted to 
t h i s indus t ry and i t s i n t r i c a c i e s . 
The ayu, a small, t r o u t l i k e fish, which i s counted as 
a member of the salmon family and cons t i tu t e s the quarry 
of t he famous cormorant f i she r i e s on the Nogara River in 
Gifu prv:ifecture, i s a l so reared in considerable q u a n t i t i e s . 
Fry are removed from the streams in snrinq-time and pl,33ed 
in ponds near t he centers of population, \hen a considerable 
demand for i t s highly regarded flesh exis ts in be t t e r - c l a s s 
r e s t a u r a n t s . 
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The s lender l i t t l e fish knovci as the loach or "docho", 
Misgurnus angui l l icaudatus . I s reared in ponds t o supply 
the luxury market with a product regarded as the equivalent 
in f lavor of the e e l . An addi t ional asse t i s the extrarfe 
hardiness of t h i s species under conditions of both c3rought 
and hea t . Burying i t s e l f in t h e mud, i t may emerge only 
when ra ins r e tu rn . 
Two species of t rou t are a lso reared ccmmerclally ; 
t he rainbow t rou t , and the brook trcxit, both famil iar f i sh 
The fry are obtained from government ha t che r i e s . Trout t r y 
must be handled' vdth greater care than t h a t of cyprinds. 
Special containers and speedy handling safeguard the 
de l i ca t e young, 
Japanese conservation a c t i v i t i e s t o pro tec t the pro-
duction of r ive r s and lakes are very canplete, modern 
and e f f i c i e n t . Before the war nearly 200 f i sh hatcheries 
produced as many as half a b i l l i on fry of t r o u t and salmon 
for t he replenishment of natural v^aters, vlth t he loss of 
Karafuto and of the Kuri les , the pat tern has changed t o some 
extent but t h i s i s s t i l l a very important a c t i v i t y on the 
pa r t of the government. 
In s p i t e of the r e l a t i v e l y la rge number of s rec ies of 
f i sh reared in ponds at the present time, one fact stands 
out : t he warm-water ponds in vAiich the ccmmon carp and the 
eel are cu l t iva ted produce v i r t u a l l y a l l the f i sh t h a t enter 
t h e conmercial food markets. 
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F 1 oh irAJTKl^U^ I n f J . ,-x: I \L i ^,-' .5 •? -IWC •; 'i' (i i\-^ ^ '-: / I N G 
This reviev/ has been r e s t r i c t e d t o the t rue fishes^ 
in s p i t e of much i n t e r e s t i n g v/orK being ca r r i ed out on 
other marine animals. The proteins frOn inver tebra tes l i k e 
squid show differences from, as v/ell as s i m i l a r i t i e s t o , 
those fron f i s h . Much of the research work on animal 
pro te ins has been di rec ted toward an understanding of the 
functioning of the l i v ing muscle, and a major par t of t h i s 
has been ca r r i ed out on the s t r i a t e d muscele of r a b b i t . 
These basic s tudies have been summarized in an excel lent 
review by Bailey (l954), and Hamoir {l955b) presented the 
work deal ing primari ly with f i sh muscle p ro t e ins . The 
inves t iga t ions on f ish muscle owe much t o t h i s work on 
other ve r tebra te muscle, although the objectives may dif fer . 
VITAMINS IN F I 5 H - '-^ TTH o P ICT L ^ F ^.^ r J C : V^ -:DlnT,s PARTS 
The vitamin content of fish var ies with species , age, 
season, and f i sh ing l o c a l i t i e s . Very few e f fo r t s , however, 
have been made t o throw s c i e n t i f i c l igh t upon factors 
responsible for the differences in vitamin content , S t ^ l l 
more obscur-? i s the biochemical s ignif icance of these 
fac to rs in the metabolism of f i sh . For the purpose of e lu -
c ida t ing these points , i t i s most des i rable t o carry out 
experiments using fish as t e s t animals. As yet, few 
at tempts have been made along t h i s l ine of study. Major 
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Obstacles discouraging such experiments are frequent 
f a i lu res in meeting the requirements for experimental 
r a i s i n g of f ish, and technica l d i f f i c u l t i e s Involved m 
working \^dth animals capable of l iv ing nor^ere bat in 
v/ater. 
In the meantime, we have t o draw on' avai lable 
knowledge, altnough t h i s i s chief ly concerned vdth e s t a -
b l i sh ing the vitamin contents of various fishes and the i r 
body Organs. A compilation of ana ly t i ca l vitamin data h la 
published by Higashi (iy57) and by Kuhnau (l958) . A 
comprehensive t r e a t i s e on the vitamins in fish and t h e i r 
u t i l i z a t i o n was made avai lable in the monograph of the 
author (Higashi, 1949) and in 1951 by the Soviet Academy 
of sc ience . They were o r ig ina l ly ccmpiled by Lunde and 
Erlandsen and more recent ly by Taarland e t a l . Several 
ana ly t i ca l data for vitamins are a l so avai lable in an 
extensive uni ted kingdom repor t on the chemical composition 
of f ish 
A whole area requi r ing far more inves t iga t ion i s the 
r e l a t i o n s h i p bet\i?een feed and body composition. Sane 
Observations in t h i s respect will be reported below. 
Reference wil l here be made only t o Malikova (1956); 
revea l ing tha t , of the inver tebra tes avai lable t o f ish 
as feed, the crustaceans contain ample supplies of various 
vi tmins, i-iiereas mollusks are poor in B and B , insec ts 
i n vitamin A, and the oligochaetes in a l l t e s t ed vitamins. 
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This reviev/ I s l i m i t e d t o f i s h e s and excludes o the r 
water organisms used as food, such as molluscan or c ru s t acean 
s h e l l f i s h . Fur thermore, v i tamin changes t a k i n g p lace i n 
h a n d l i n g and i n va r ious types of p r o c e s s i n g a re g e n e r a l l y 
n o t covered, as i n d i v i d u a l c h a p t e r s wi l l be reviewing and 
d i s c u s s i n g t h e s e a r e a s . 
MicRnmTnT.Ony ()F SH-TVT.SII J )!-T ^IRTORATICM : 
C e r t a i n biochemical c h a r a c t e r i s t i c s appear t o be common 
t o a l l s h e l l f i s h , c r u s t a c e a n or molluscan, and in f luence i n 
a d e c i s i v e And r e l a t e d v/ay t h e i r d e t e r i o r a t i o n . As a whole, 
t n e y c o n t a i n f a r g r e a t e r amounts of f ree amino ac ids than 
f i s h . This l a r g e l y f a c i l i t a t e s b a c t e r i a l growth and p r e -
sumably exp la ins t h e i r ready s p o i l a g e , v\^ich i s so ev ident 
i n most s h e l f i s h . 
S h e l l f i s h , both c r u s t a c e a n and molluscan, hovrever, i n 
gene ra l a r e s u b j e c t t o types of mic rob ia l s p o i l a g e s i m i l a r 
t o t h o s e f o r f i s h . Many p e r t i n e n t p u b l i c a t i c n s a r e a v a i l a b l e 
v-hich summarize such c l a s s e s of b a c t e r i a p r e s e n t i n s h e l l f i s h , 
bu t wnly a few convey s u f f i c i e n t in format ion as t o cu l t i a ra l 
c h a r a c t e r i s t i c s and s t r a i n d i f f e r e n t i a t i o n . This l ack of 
thorough i d e n t i f i c a t i o n makes ccmparison of r e s e a r c h da ta 
ve ry d i f f i c u l t . i:;arly i n v e s t i g a t i o n s were most ly pub l i c 
h e a l t h p r o j e c t s designed t o a s c e r t a i n t h e r o l e of s h e l l f i s h 
a s c a r r i e r s of i n f e c t i o u s microorganims. La te r s t u d i e s vjere 
made t o determine t h e types of microorganisms normally 
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associa ted with she l l f i sh and t h e i r environment, and in sane 
cases with t h e i r r o l e in deccmposition under various 
cond i t ions . 
Determination of she l f i sh qua l i ty i s considered generally 
t o r e s u l t frcjn the action of enzymes fron both the t i s s u e 
and the contaminating microorganisms o r ig ina l ly present on 
the s h e l l f i s h or introduced during catching, handling, and 
processing, spoi lage of the product i s believed t o be mainly 
t he r e s u l t of bac te r ia l action and i s caused by the conse-
quence formation of conpounds which impart off-odors, color 
changes and of f - f lavors . This chapter will bedevoted t o a 
review of microbial types and numbers in she l l f i sh and t h e i r 
changes during subsequent handling processing and s torage , 
A comprehensive review of the l i t e r a t u r e number reveals a 
lack of cor re la t ion between the types of bacter ia and 
t h e i r numbers, with the induced chemical changes and t h e i r 
r e l a t i o n s h i p t o changes in qua l i t y . Wienever possible,how-
ever changes in microbial f lora and numbers will be associa-
t ed with subject ive and object ive t e s t s for qua l i ty . 
\ J . . . A'o : 
In discussing the microbiology of the crustaceans, i t 
appears logica l t o consider each independently of others in th 
t h i s group. Shrimp die very soon af ter catching and dif fer 
ba s i ca l l y in t h i s respect frcm lobs te r , crabs, and crayfish 
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D e t e r i o r a t i v e changes, consequent ly , s t a r t e a r l i e r i n 
shr imp, while t h e o the r ccsnmerclally used cuustaceans 
remain a l i v e for a c o n s i d e r a b l e t ime a f t e r ca t ch ing and 
shou ld be a l i v e vihen cooking Or p roces s ing i s s t a r t e d . 
CRAYFISH : 
Pew papers o f fe r p e r t i n e n t informat ion concern ing t h e 
mic rob io logy of c r a y f i s h . Far more i s known about t h e 
d i s e a s e s of l i v i n g c r a y f i s h , p a r t i c u l a r l y t h e c r a y f i s h 
p e s t i l e n c e , than in r ega rd t o i t s s p o i l a g e p a t t e r n . Cray-
f i s h , consequent ly , o f fe r a f e r t i l e f i e l d for b a c t e r i o -
l o g i c a l r e sea rch , on almost a l l phases of handl ing , 
t r a n s p o r t a t i o n , and p r o c e s s i n g . 
• /orth ment ioning i s an observa t ion on A u s t r a l i a n c r y -
f i s h t h a t a p o r t i o n of cooked t a i l meat from c r a y f i s h frozen 
raw m?»5r be ccnv- r t ed i n t o a s o f t , mushy t e x t u r e with 
c o n s i d e r a b l e f r e e l i a u i d . The a f fec ted area was l a r g e l y 
conf ined t o t h e "ba t -end" of t h e t a i l but o c c a s i o n a l l y 
extended with dec reas ing s e v e r i t y t o one- t h i r d of t h e 
l e n g t h . The p o s s i b i l i t y t h a t microorganisms invade frcm 
t h i s end seems t o be r u l e d c u t . The n a t u r e of t h e t e x t u r e 
breakdown s t r o n g l y sugges t s p r o t e o l y t i c a t t a c k as proposed 
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by Reay and Anderson, presumably by v iscera l and stomach 
enzymes having diffused i n t o the t a i l f lesh, possibly during 
the thawxng. As t o s a t i s f ac to ry handling of Austral ian 
c rayf i sh , see Sheard. 
Cul t iva t ion , processing, and packing procedures for 
market oysters subject t h i s food t o many po ten t ia l sources 
of microbiological contamination. Therefore, thorough and 
constant ccaitrol must be maintained t o ensure u l t imate 
consumers of receiving a safe and edible prOu'uct, A survey 
of the l i t e r a t u r e offers considerable information concerning 
the na ture of the problems involved. 
Areas designated for oyster , cu l t iva t ion usual ly 
present i n f i n i t e p o s s i b i l i t i e s of chemical, b io logical , and 
physical changes which cont r ibute t o a favourable environ-
ment for microbial growth. Changes in r a t e of flow of vater 
in thearea, weather va r i a t ions , i ndus t r i a l developments, 
concentrat ion of po l lu tan t s , and a v a i l a b i l i t y of nu t r i en t s 
for food are but a few factors contr ibut ing t o t he problem. 
Since such var iable circumstances ex i s t over short periods 
of time, innumerable s t r a i n s of bac ter ia and yeasts v/ill 
find s u i t a b l e conditions for optimum growth during the 
l i f e time of any given oyster , i^trict enforcement cf 
r egu la t ions i s necessary, therefore , t o prevent the oyster 
indus t ry from becoming a hea l th menace. 
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In 190 2, Ful le r t raced the sewage flow of providence, 
Rhode Island, which discharged approximately 14 mill ion 
gallons a day i n t o Narragansett Bay, This pol lut ion came in 
contact with some of the oyster beds'because of t he t i d e . 
Water and oyster sample v«re col lec ted fron various locat ion 
and analyses showed tha t the water, oysters , mussels, and 
clams from the beds near the sewer opening contained Esch-
e r i ch ina co l i and Aerobacter aerogenes, Approximately 30/& 
of the oysters and 60% of the water samples fron a bed 
s i t u a t e d under a strong t i d a l cxirrent several miles frann 
the serwar were contaminated, and oysters frcm a bed 6 
miles d i s t an t were a lso infected. This proved tha t oyster 
beds can become contaminated qui te a distance fron the 
source of p o l l u t i o n . . Recently, evidence was given t h a t 
Oysters convey not only bac te r i a but v i r u s . In a i^wedish 
Jaundice epidemic they were the c u l p r i t s . 
Many European co in t r i es x\>ere confronted with heal th 
problens due t o contaminated oysters daring the l a t t e r 
par t of the nineteenth century. Numerous papers and a r t i c l e 
published during t h i s period offered many conments in which 
typhoid fever caSes were r e l a t ed to oysters Thjch were 
contaminated v;ith the causat ive agent. A de ta i led d iscuss-
ion of poisonings caused by oysters as a conveying ciqent 
i s found m Voi- i l , so our review will be devoted chief ly 
t o a discussion of the nonpathogenic asoects of oyster 
handling. 
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J tudles by a ccaranittee of the American Public Health 
Association ra i sed demands for an improved san i t a t ion of 
the sea-food indus t ry . Need for prompt and careful handling 
of a l l types of she l l f i sh and clean equipment for processing 
t h e s e products v;as underlined, -^ince tha t time the United 
S ta tes industry nas made constant improvements which have 
v i r t u a l l y eliminated any fear of she l l f i sh as food, even 
though they are considered t o be perishable proriucts v;hich 
requi re adequate re f r ige ra t ion t o prevent de te r io ra t ion . 
PART TWO 
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1. SEA FCX)E>3, ALGA2. 
SRIDHAR (P) and o t h e r s . B io log i ca l a c t i v i t y of marine a l g a l 
e x t r a c t s . I nd i an Jou rna l of marine s c i e n c e . 13, 2? 1984; 
9 0 - 9 1 , 
Seme marine a l g a l s t r a i n s r e p r e s e n t i n g ch lo rophy ta and 
Rhodophyta, frcm Vlshakapatnam, were sc reened for a n t i - b a c t -
e r i a l a c t i v i t y and f o r t n 4 i r a b i l i t y t o i n a c t i v a t e t h e enzyme 
p e n i c i l l i n a s e i n v i t r o . S tayphyio coccus aureus was more 
s e n s i t i v e t o t h e s e e x t r a c t s them e s c h e r i c h i a c o l l . Ther was 
no a p p r e c i a b l e e f f e c t on i n a c t i v a t i o n of p e n i c i l l i n a s e except 
by u l v a f a c i a t a v^ich i n h i b i t e d 10% a c t i v i t y , 
2. ADVANTAGiSS. 
ZAHID (PB) and SULTANA ^T) . A s i m p l i f i e d t echn ique fo r mass 
c u l t u r e of u n i c e l l u l a r a l g a e . Pa3cistani j ou rna l of s c i e n c e and 
I n d i a n Research . 24, 4t 1981, Aug; 1 4 5 - 7 . 
Algae have a b r i g h t f u t u r e as a p o t n e t i a l source of food 
and f adder . They may be i n t r o d u c e d as d i r e c t sources of p r o t e i n 
for humans. One method f o r p roduc t ion of such p r o t e i n s i s 
t h r o u ^ c u l t i v a t i o n of micro-scop ic green and b lue -g reen 
a l g a e . For t h i s purpose a l a b o r a t o r y s c a l e mass c u l t u r e 
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a p p a r a t u s was e s t a b l i s h e d and t h e s u t a b i l i t y of s c ^ n e -
c^esmus cfuadrlcauda and monorophldiixm contcr tum as source 
of good q u a l i t y p r o t e i n was s t u d i e d . 
3 . CHaHjAL ANALYSIS 
KURATA (Kazuya) and TAPCASHI (Amiya) . Chemical s t u d i e s 
on c o n s t i t u t e n t s of mar ine a lgae : I I c o n s t i t u e n t s of t h e 
r e d mar ine a lga , Rhocmela subgusa . B u l l e t i n of Japanese 
Scxiietv of Sc ience and f i s h . 41, 6; 1975; 657-60, 
S i x c r y s t a l i n e subs tances i s o l a t e d fron a methanol 
e x t r a c t of R. Subfusa were i n v e s t i g a t e d by UV absc rb t i on , 
IR e s p e c t r o scopy, NMR and mass spectronnetry and chemical 
methods . Three of them were i d e n t i f i e d as 2, 3 - dibromo -
4, 5 - d i lyhydrocybenzyl methyle e;i:ther, 2, 3 - dibramo -
4, 5 - d ihydroxybenzaldelyde and 2, 3 - dibromo benzyl 
a l coho l 4/ 5 - d i s u l f a t e dipotassiura s a l t . The remaining 3 
ccmp©unds were c h o l e s t e r o l ^ p a l m i t i c ac id and t r a n s - a 
c o n i t i c a c i d , 
KESAVARAO (CH) and INUSEKHAR (VK) . F l u o r i d e c o n t e n t of 
c e r t a i n marine a lgae and sea water from S a u r a s h t r a cOas t , 
I n d i a n J c u r n a l of marine s c i e n c e . 13, 1; 1^8 4; 47 -8 , 
F l u o r i d e c o n t e n t has been e s t ima ted i n 28 marine a l g a l 
s p e c i e s and s e a water . Red a lgae compara t ive ly have more 
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f l u o r i d e than brovai and green a l g a e . F luo r ide c o n t e n t i n 
s e a water i s 1.29 - 1,33 mg. 1-1 of t h e green a lgae , 
c o l l e c t e d fron Porbandar reef , c a u l e r p a s e a l pe l l i f e r mis 
and u l t r a lactotica show an i n c r e a s e and codiiim dworkense 
a d e c r e a s e i n t h e f l u o r i d e con ten t with i n c r e a s i n g age of 
t h e p l a n t , 
5 . COLLSCTIQI, INDIA, KSR^V^, 
SOBHA (V) and BALAKARISHNAN NAIR (N) , Marine a lgae of 
K e r a l a . I I Report on a c o l l e c t i o n frcm Varkala, Kovalam, 
power and cape comorine^ M ah as aga r . 16^4 ; 1983; 469-71 , 
Descr ibes occurrence of 34 spec ie s of a lgae and one 
s p e c i e s of s e a - g r a s s i s r e p o r t e d fron sou th-wes t c o a s t of 
I n € i a along with c e r t a i n e c o l o g i c a l f a c t o r s such as s u b s -
t r a t u m t empera tu re , s a l i n i t y and Ixygen. 
6 . NUTRITIVE VALUE. 
PAREKH (KS)§£ PAREKH (HH) . P a t t y ac id c o n t e n t of some Ind i an 
mar ine a l g a e . Ind ian iom;:nal of marine s c i e n c e 13, 1 ; 
198 4; 45-6 . 
Descr ibes P a t t y a c i d ccxitent of Entercmorpha i n t e s t i -
n a l i s , c a u l e r p a t a x i f o l i a , G e l i d i e l l a acerosa , G r a c i l a r i a 
c o r t i c a t a and Padina qymnospora was es t i ina ted by c o l o r i -
m e t r i c and GLC methorJs. Pa lmi t i c ac id was fcwnd t o be t h e 
major f a t t v ac id p r e s e n t In t h e s e a l g a e . 
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7 . KlGTiilN, 
ANUSUYA DEVI and Othe r s . Func t iona l P r o p e r t i e s of p r o t e i n 
p roduc t s of mass c u l t i v a t e d b lue -g reen a l g a s p i r u l i n a 
p l a t e n s i s . Journa l of -food science- . 49, 1; 1984; Jan-Peb; 
24-7 . 
Desc r ibes water and f a t aT->SQrption c a p a c i t y , E m u l s i f i -
c a t i o n c a p a c i t y . Foaming c a p a c i t y and foaming s t a b i l i t y of 
f l o u r and p r o t e i n c o n c e n t r a t e of g p i r u l l n a c e l l s were 
compared with t h o s e of soybean meal bo th as a func t ion of 
PH and NaCl c o n c e n t r a t i o n . Water and f a t obse rva t ion c a p a -
c i t i e s of s p i r u l i n a f l o u r were 220a and I90g/100g of 
Sample. Proten c o n c e n t r a t e had a lower water absorp t ion 
c a p a c i t y , h i g h e r f a t obsorp t ion c a p a c i t y than i t s f l o u r . 
8 . CLAWS. 
TOMWSEND (Ralph E.) . An economic ava lua t i on of r e s t r i c t e d 
e n t r y i n Mar ine ' s S o f t - S h e l l Clam I n d u s t r y . North American 
J o u r n a l of F i s h e r i e s Managgnent. 5, 1; 1985; 57-64. 
Descr ibe t h e approximately one-hal f of t h e c o a s t a l 
towns i n Maine manage t h e i r sof t s h e l l clam f i s h e r i e s by 
l o c a l o rd inance . A key f e a t u r e of t h e a e l o c a l Ordinances 
i s r e s t r i c t e d e n t r y f o r n o n r e s i d e n t s . Two t e s t s of t h e 
economic success of r e s t r i c t e d entury t o t h i s f i s h e r y were 
developed. I n the f i r s t t e s t r e s u l t s i n d i c a t e d t h a t y i e l d 
per u n i t of e f f o r t was h i g h e r in managed f i s h e r i e s by 15% 
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Results of the second test indicated that yield per unit 
of effort increased as entrv was more tightly restricted. 
S, COLLZCTIC.^. 
CHENG (L) and HARRISCN (CS) . Sea-bird predation on the 
sea-ska te r Halobates r e r i c en . Marine biology 7 5, 3; ^^'' 
198 2; 30 3-9. 
Regurgitated food samples were co l l ec ted from 18 
species of sea birds on 8 of the North western Hawaiian 
Is land, between Feb 1978 and Feb 1981. Sea-Skates was 
found in the d ie t s of 9 species , but can be considered t o 
be an important food item for 4 species : the blue-gray 
nody procels terna cerulea; the Bonin Pet re l pterodroma 
hypoleuca; the gray backed term sterma lunata; and Bulwers 
p e t r e l , Bulweria bulwer i i . The blue-gray noddy by for the 
most important avian predator of Halobates species , may 
a t times feed exclusively on t h i s food item and many 
appreciablv reduce the population of sea ska te rs within 
foraging t e r r i t o r i e s , 
m . coMsunp'^ Ic.^f. 
GORGA (C) and o thers . Frozen seafoods : The econonic 
f e a s i b i l i t y of qua l i ty assurance t o the consumer. Marina 
Fish reviftw . 44, 11; 1982, nov; 1-10. 
Describe a>>out f ish as food, the r e l a t i v e l y s tarnant per 
c a p i t a conssumption of sea foods; and; the i n a b i l i t y of the 
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of the indus t ry t o suppb^^ t o the dcmRStic market much 
l e s s ccmplete with foreian seafood indus t r ies in i n t e r n a t -
t i o n a l markets , A brief review of t h i s experiment helps t o 
explain thfi current exp»=»riment concernina frozen f i l l e t s . 
11 . in r e l a t i o n INDUSTRY. 
ANON. How t o catch th«a seafood consumer. Fish Boat. 
27, 4; 1982, Apr; 28-56. 
A reseairch study was undertaken in order t o obtain 
i n s i n h t s i n t o factors affect ina consumer behaviour 
regarding seafood con«aumption. Some of thp p rac t i ca l and 
ps-^irholoaicaT factors which i n h i b i t consumption of seafoori 
a t hone are considered. I t i s reconmended t o provide the 
constiomer with education and informational material on 
t h e values and ben«=«fits of seafood, anr? a l so the p»-omote 
t he n u t r i t i o n a l and heal th benefi ts of seafood. Various 
recommendations t o improve the super market industry as 
an out l e t for sea food and a l so t o improve packaging 
a re included. 
'•7, C-<..Pi, 
BOWLING (Thomas A) and SAUER (Richard J) . A taxonomic 
r ev i s ion of the crab spider genus coriarachne for north 
America north of Mexico. Joupial of Arachnol. 2, 3; 197 4; 
183-94. 
The 4 known species of the genus coriarachne t h a t 
occur in Canada and the USA are described and i l l u s t r a t e d ; 
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A key t o spec ie s and d i s t r i b u t i o n maps a r e p rov ided . 
C. Nakina Gertsch 1953 i s S3^onynil2ed under C, brunneipes 
Banks 1893, and C, aemula 1898 i s synonymized under C. 
v e r s i c o l o r k e y s e r l i n g 1880, 
13 . AFRICA. 
VANNINI (Marco) . Research on t h e coas t of Somalia : The 
s h o r e and t h e done of Sar u a n l e ; 4 o r i e n t a t i o n and one 
motaxis in t h e l a n d hermit c r a b , coenob i t a sugosus Milne 
Edwards, Mari tanean zoo log ica l I t a l y Supp^Leraent. 6, 4; 1975; 
57-90 . 
Coenobi ta rugopus a l a n d hermit c r a b , i s conmion on t h e 
sandy beaches of S, Somalia . During t h e day i t h ides i n 
v a r i o u s types of refuges b o r d e r i n g or nea r t o the duae, and 
a t n i g h t i t ven tu re s on t o t h e beach or i n t o t h e bush i n 
seaixjh of food and wate r . On t h e beach t h e animal t ends t o 
o r i e n t away from t h e sea and towards l and mark cues such 
as r o c k s , t r e e s or t h e dune and a r e a ided by a form of 
n e g a t i v e g e o t a x i s . Hypothesis a r e made on t h e func t ion and 
b i o l o g i c a l v a l u e of t h e s e o r i e n t a t i o n a l mechanism i n t h e 
l i g h t of t h e p r e s e n t knowledge on t h e s e phenomena in o ther 
i n v e r t e b r a t e s . 
14. COLLECT I C I^. 
HAMSA (KMSA) . F i s h e r y of t h e swing c r a b protunus pe lag icus 
l i n n a c u s from palk Bay and Gulf of Mannar. Ind ian J . F i sh 
25, 1-2; 1978, 229-33. 
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F i s h e r y of P. Pe lag icus a long t h e PalJc Bay and Gulf 
Manner i s by a t y p e of g i l l n e t l o c a l l y known as Nandu 
V a l a i . They a r e a l s o caught i n l a r g e numbers i n t r a w l s 
o p e r a t e d by mechanised b o a t s . The monthly c a t c h per u n i t 
e f f o r t a t t h e 3 major c r a b f i s h i n g , c e n t r e s Devipattanam^ 
v e d a l a i , and Mandapam i s most p roduc t ive e s t i m a t e d for 3 
yea r s and v e d a l a i i s found t o be t h e c a i t r e fo r c r a b s . Sane 
in fo rma t ion r e g a r d i n g t h e market ing; d isposa l* l o n g e v i t y of 
l i f e exit s i d e sea water and sound produc t ion a r e a l s o given. 
15 . COLLjiCTIQN. 
SUMMERS (Kevin J) and o t h e r s . Appl ica t ion of Random Sample 
Survey des igns t o e s t i m a t e t h e commercial b l u e c r ab Harvest 
i n mary l a n d . Jou rna l of f i s h e r i e s management. 3,1? 198 3; 1-2b, 
Simple and s t r a t i f i e d random sample surveys were 
conduc ted in mary l a n d t o a s c e r t a i n t h e magnitude of t h e 
b l u e c r a b h a r v e s t in 1981, Commercial c r ab p o t t e r s and 
commercial t o r t l i n e r s accounted fo r 51 and 36% of t h e annual 
h a r v e s t r e s p e c t i v e l y . Spor t c r a b b e r s landed t h e r e s t of t h e 
e s t i m a t e d c a t c h with t r o t l i n e s or c o l l a p s i b l e t r a p s . The 
r e s u l t s of t h e 1981 survey were used t o e v a l u a t e sampling 
needs f o r 1^82 and l e d t o r e d u c t i o n s i n sample s i z e s . 
MILLER (Robert J) . How many t r a p s should a c r a b fisherman 
f i s h . North American Jou rna l of F i s h e r i e s Manaqgnent. 3# 1; 
198 3; 1-8. 
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Descr ibes a fisherman cho ice between owning few t r a p s 
and f i s h i n g them of ten , and owning many t r a p s and f i s h i n g 
them l e s s ©ften can a f f e c t h i s p r o f i t . In a Newfoundland 
f i s h e r y fo r t h e snow c rab a f isherman f i s h i n g 70% of t h e 
days Of t h e season should own t w i c e as many t r a p s as he 
hou l s pe r day . While a f i s h e r man f i s h i n g 20% of t h e days 
of t h e season should own only t h e number of t r a p s he h a u l s 
p e r day . An experiment comparing day and n i g h t c a t c h r a t e s 
p r o v i d e d no suppor t fo r t h e popular view among snow c r a b 
f isherman t h a t c r abs t r a p b e t t e r a t n i g h t . Traps with 3 kg 
of b a i t c a u ^ t about 50% more c rabs than t r a p s with 1 kg 
of b a i t v^en f i s h e d for both 1-day and 4-day soak t i m e s . 
17 . CATCHING TaCHKIOUE. 
MUIR (William D.) and o t h e r s . Escape of c ap tu r ed Dungeness 
c r a b s from commercial c r ab poss in t h e Columbia Es tua ry . 
North American Jou rna l 0;g F i s h e r i e s Management. 4, 4B; l984; 
552-55. 
Descr ibe t h e escape of Dungeness c rabs frcm b a i t e d 
commercial c r a b poss i n t h e Coliombia e s t u a r y was examined. 
During a 28-day pe r iod (l2 Oct-lOth Nov. 198 2) 185 male 
c r a b s v/ere cap tu red and t agged . S i x t y pe rcen t of t h e escaped, 
t h e m a j o r i t y wi th in 2 days . S i z e , l e g l o s s and l e g regenerat icxi 
vfere no t s i g n i f i c a n t i n escapement. 
52 
uT, c o i ::TI^.; J.i •)i\. 
JSRAVINDAKSHAN (M) , On an unusual ca t ch of por tuned c rab 
c h a r y b d i s l u c i f e r a P a b r i c i u s a t season DocK, Bombay. 
I n d i a n J o u r n a l of F i s h . 27, 1-2; 1980; 263-4. 
During t h e second f o r t n i g h t of Apr i l 1979 an e s t ima ted 
c a t c h of more than 30,000 c r a b s of t h e s p e c i e s cha r rybd i s 
l u c i f e r a , f ab r i cuus was landed by t r a w l e s s a t season Dock. 
The d e t a i l s of t h e unusual l and ings t o g e t h e r vdth impor tan t 
b i o l o g i c a l obse rva t ions a re p r e s e n t e d . 
19. SAMPLING. 
SUMMERS (JK) and Other s , Randomized samples surveys t o 
e s t i m a t e annual b l u e c r a b Harves ts by a m u l t i - g e a r f i s h e r y 
i n t h e Maryland waters of cherapeuke Bav. North American 
J . of F i s h e r i e s Management. 3 , 1 ; 1983; 9-20. 
Desc r ibes p i l o t surveys of canmercia l t o r t l i n e r s , s p o r t 
t o r t l i n e r s and c o l l a p s i b l e - t r a p c rabber s were conducted t o 
pro1cd.de informat ion on viaich t o base a conprehensive 1981 
c a t c h s u r v e y . This i s a l s o u sed for t h e h a r v e s t of b l u e c rabs , 
The most e f f i c i e n t , comprehensive sampling design inc luded 
s imple random sampling of 323 s p o r t f o r t l i n e c rabbers and 
148 c r abbe r s u s i n g c o l l a p s i b l e t r a p s ; landom sampling, 
s t r a t i f i e d toy month, of a t o t a l of a t o t a l of i , 148 
conmeircial f o r t l i n e c r a b b e r s ; and random sampling s t r a t i f i e d 
by month and county of r e s i d e n c e of 5, 37 9 commercial c r a b 
p a t t e r s . 
53 
2 0 . CR^v'JJ, COOKIilG, 
HIMELBLOCM (BH) and Othe r s . Color changes i n b lue c rabs 
d u r i n g codking . J . of food s c i e n c e . 48,2/1983* Mar-Apr; 
6 5 2 - 3 . 
Desc r ibe , t h e change from t h e b lue -green c o l o r t o 
t h e red-Orange l a t o r of b l u e c rabs vas monitored dur ing 
cooking u s i n g a Hunter l a b c o l o r Difference meter s e t i n 
t h e L, a, b s c a l e . The i n t e r n a l body t empera tu re of t h e 
c r a b s was shown t o be only s l i g h t l y above t h e i n i t i a l 
t e m p e r a t u r e when maximum c o l o r development occured. The 
r e s u l t s Of t h i s s tudy show t h a t c o l o r changes i n b l u e c r ab 
do n o t Serve as an adequate index of proper cooking. 
2 1 . R^TABOLIC, INTENSITY. 
NIKQLAEVA (GG) . Metabol ic i n t e n s i t y and s i z e - weight 
c h a r a c t e r i s t i c s of t h e c r a b Rhithropanopeus h a r r i s i 
t r i d e n t a t u s from t h e Caspian Sea . Okeanologiva. 15, 1; 
1975; 140-2. 
The r e l a t i o n s h i p s between weight change and s i z e and 
between o2 (Oxygen) cans\araption and weight a r e cons ide r ed . 
Numerical c o e f f i c i e n t s a re determined in t h e formulae f o r 
weight as a func t ion of s i z e and metabolism vs w e i ^ t . 
2 2. MORi'}rar.ooY. 
MCLAUGHLIN (Patsy A) and LANE (Charles E) . The morphology 
of un iq ue s t r u c t u r e s on t h e sp ines of a deep water Hawaiian 
c r a b . J o u r n a l of Zool. 176,4; 1975; 519-26. 
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Unique s t r u c t u r e s seen on t h e sp ines of t h e c h e l i p e d s 
i n r e c e n t l y desc r ibed deep-water Hawaiian he rmi t c r a b , 
Nematopugurus sp imulosensor i s Mc Laughlin e t b lock, 1974, 
a r e d e s c r i b e d . At p r e s e n t t h e funct ion of t h e s e s t r u c t u r e s 
i s unknown; but t h e i r morphology appears t o be more complica-
t e d than t h a t of any sensory s t r u c t u r e s so f a r desc r ibed t o 
decapod c r u s t a c e a n s , 
2 3 . HRABS, NUTRITTVa' VALU£. 
KRZYNOWEK (J) and Othe r s . C h o l e s t e r o l and F a t t y ac id c o n t e n t 
i n t h r e e s p e c i e s of c r a b found i n t h e n o r t h west A t l a n t i c 
J o u r n a l Food Sc i ence . 47, 3; May-June 1982; 1025. 
The s p e c i e s of c r a b , deep-sea r ed crab , rock c r a b , and 
Jonah c r a b , cancer b o r e a l i s were exanined fo r s t e r o l and 
f a t t y a c i d c o n t ^ i t in t h e cooked muscele . Cho le s t e ro l was 
t h e major s t e r o l i n a l l t h r e e s p e c i e s . The 20 : 5 W 3 was t h e 
predominant poly - Unsa tu ra ted f a t t y ac id fo r a l l t h e c r a b s , 
24o NUTi-^ ITIV^ A VALUi. 
SRINIVASAGAM ( S) . On t h e n u t r i t i v e va lues of t h e meat of 
p o r t u n i d c r a b s . J o u r n a l of i n l a n d F i s h S o c i e t y of I n d i a . 
11 , 2; 197 9; 128-31 . 
The n u t r i t i v e values of t h e meat of four commercial ly 
impor t an t c r a b s , p o r t u n i d a e , frdn t h e waters of Por to Novo, 
I n d i a a r e g iven . The va lues determined were fo r ca rbohydra te 
p r o t e i n , f a t and m o i s t u r e c o n t e n t . 
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2S, Fi^ OoTEIlM. 
MAGUIRE (GB) and FIELDER (DR) , Disc e l e c t r o p h o r e s i s of t h e 
haenoljrmph p r o t e i n s of some p o r t u n i d c r a b s . I , Effec ts of 
s t o r a g e . Comp. Biochem phvs lo l A ccanp. p h v s i o l . 52, 1; 1975; 
39-42 . 
The e l e c t r o p h o r e t i c p a t t e r n s of heuolymphproteins from 
12 s p e c i e s , of p o r t u n i d c rabs a re d e s c r i b e d . ^ ccmpar is ion 
of hemocyanin m o b i l i t i e s from s t o r e d and f r e s h hemolymph 
i n d i c a t e d t h a t raobality may be decreased a f t e r snap f r e e z i n g 
and than s t o r i n g ab 10**C, Frozen hemolymph produced s m a l l e r 
c l o t s a s s o c i a t e d with h igher c o n c e n t r a t i o n of serram hemocya-
n i n t han d i d f r e s h hemolymph. 
2f^ . ^S^OIBEIN. 
MAGUIRE (GB) and FIELDER (DR) . Disc e l e c t r p p h o r s i s of t h e 
haemolymph p r o t e i n s of seme p o r t u n i d c r a b s , I I , P h y s i c o l o g i c i l 
and taxonomic a s p e c t s , Comp. biochgn phvs io l A comp p h v s i o l . 
52, 1; 1975; 43-48, 
The e l e c t r o f i i o r e t i c p a t t e r n s of honolymph p r o t e i n s f o r 
12 s p e c i e s of p o r t u n i d c r abs were compared t o determined 
t h e i r u s e f u l n e s s as taxonomic c h a r a c t e r s a t t h e gener ic l e v e l . 
Only hemocyanin bands were used t o de f ine r e l a t e d groups of 
s p e c i e s as o the r bands were prone t o i n d i v i d u a l v a r i a t i o n . 
Hemocyanin p a t t e r n s were no t a f f ec t ed by t h e p h y s i o l o g i c a l 
s t a t e of t h e c r a b s , A g lycopro t e in v^ich i n c r e a s e d i n 
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hemolymph and avar ian c o n c e n t r a t i o n as ovar ian developnent 
p r o g r e s s e d , v/as found. 
27 . CR.iu3, PROCESSING. 
DUERSCH (JW) and o t h e r s , F toce s s ing Recommendations fo r 
p a s t e u r i s i n g meat frcm t h e b l u e c r a b . Mai^ yv l and s e a g ran t 
Programme. 1981; 25P. 
Desc r ibe t h a t t h e most r e c e n t s t a t i s t i c s i n d i c a t e t h a t 
t h e 1979 commercial b lue c rab h a r v e s t s i n t h e u n i t e d s t a t e 
t o t a l e d b e t t e r than 140 m i l l i o n pcxinds y i e l d i n g a d o l l a r 
v a l u e of about 30 m i l l i o n . In a d d i t i o n t o i l l u s t r a t i n g t h e 
economic importance of t h e b l u e c r ab i n d u s t r y , t h e number 
s u g g e s t t o t h e c r a b p rocesso r uneven more impor tan t c o n s i d e r -
a t i o n , t h e b e t t e r t h e q - u a l i t y , t h e g r e a t e r t h e p o t e n t i a l 
r e t u r n for t h e inves tment . This r e p o r t s a i d t h a t c r a b meat 
p r o c e s s o r s should fo l low t o avoid c o n t i n u a t i o n of t h e product 
and t o ma in ta in and improve t h e q u a l i t y of t h e c r a b meat 
d e l i v e r e d t o t h e market p l a c e . 
RAO (DS) and o t h e r s , B i o a c t i v i t y in Echinoderms. Marine 
F i s h e r i e s informat ion s e r v i c e . 63 ; 1985; May-Jun; 10-12. 
Descr ibes t h a t man i n h i s p u r s u i t for knowledge of 
neve r and b e t t e r dirugs fo r e r a d i c a t i n g d i s e a s e s t o which 
he i s prove t o has t u r n e d t o t h e sea ; f u r t h e r d e t a i l e d 
chemical i n v e s t i g a t i o n s aimed a t i s o l a t i o n and c h a r a c t e r i s a t i o n 
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Of blc5-act±ve compounds present in these species are In 
p rogress . 
PRINCE (Eric D) and DANIEL (Gotshail W) . Pood of the 
copper rock f i s h . Calif f i sh game. 42, 4; 1976; 274-85. 
The stomach of 241 copper rock f i sh captured around 
an a r t i f i c i a l reef in south Homboldt Bay, were co l l ec ted 
from March 1971 - March 197 2. Pood habi ts were compared 
with f ish age, season and time of day. Copper rock f i sh 
can be bes t categorized as oppoirtunitistic carnivores . 
Crustaceans followed by fish and raollusks, were the most 
important food groups in the copper rock f i sh d ie t in terms 
of volume, number and frequency of occurence Juvenile 
Dunginess erabs, cancer magister were the most important 
individual food item in term of volume and frequency of 
occurrence. 
MUNNET (SK) . An experijnent on feeding of Magur c l a r i a s 
ba t rachus . Journal of Inland f i sh socie ty of Ind ia . 
11, 2; 197 9; 10-t . 
Experiments on t he r e l a t i v e usefulness of some eas i ly 
ava i l ab le feeds for c u l t u r e of c l a r i a s batrachus were 
conducted with anisops + Vivipara bengalensis ( l : l ) ; t r a s h 
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f i s h ; mustard o i l cake + p o t a t o (1:1) and f i s h meal + 
p o t a t o ( l : l ) . F i shes were fed a t 5% of t h e i r body weignt^ 
The b e s t r e s u l t i n terms of weight again was observed i n 
t h e s e r i e s fed with a d i e t of f i n e l y minced. Prash f i s h ; 
fo l lowed by anisqp and anisops + V b e n g a l e n s i s . Other feeds 
t r i e d i n t h e i r experiment r e s u l t e d i n l o s s of w & i ^ t of t h e 
f i s h , H i ^ e s t food e f f i c i e n c y was observed i n t h e c a s e of 
a n i s o p s fol lowed by t r a s h f i s h . 
3 1 . nYPROnuCTS. 
NOvLE (j) . Food and p r o f i t fron f i s h was te . World f i s h . 
30, 4; 1981; 9 -11 . 
An enormous amount of p o t e n t i a l l y v a l u a b l e f i s h f l e s h , 
bone and s c a l e a r e wasted in f i s h p roces s ing methods. The 
a u t h o r r e p o r t s on new products made frcam f i s h wastes and 
methods fo r ob t a in ing them, 
3 2. BYFROnUGTS. 
WINDSOR (M) and BARLOW (s) . I n t r o d u c t i o n of f i s h e r y b y -
p r o d u c t s . F i s h i n g News books. Farnham. 1981; 115-8. 
An i n t r o d u c t i o n t o t h e s u b j e c t of f i s h e r y by-produc t s 
i s p r e s e n t e d . The t o p i c s d i s cus sed i n t h e books a r e 
( i) f i s h meal product ion (2) use of f i s h meal i n animal 
n u t r i t i o n (3) f i s h o i l p roduc t ion and u s e in foods ( 4 ) f i s h 
s i l a g e ; ( 5 ) hydrolysed f i s h p r o d u c t s ; (6) f i s h p r o t e i n 
c o n c e n t r a t e s ; (7) o ther methods of u t i l i z i n g f i s h e r y byproduttf 
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Methods of f i s h e r y p roduc t s a n a l y s i s and o r g a n i s a t i o n 
p r o v i d i n g fxirther in format ion en processes or p roduc ts 
a r e given i n t h e appendix, 
33 , BYmGDUCTS^ I n r a l a t 1 on t o C0KS.-JRV&TIO.\I. 
PELLEGRINO (c) and TORTONESE (E) . Marine f i s h and t h e 
d r i v e d f i s h e r y p r o d u c t s . Biology and taxonomy, q u a l i t y 
c o n t r o l , i n s p e c t i o n and i d e n t i f i c a t i o n , methods of ccxiser-
v a t i o n , Edocnricole, Boleona. 1982; 152. 
The book comprises t h e fol lowing c h a p t e r s . 
1 , General and p r i n c i p a l taxoncmic c h a r a c t e r s of f i sh 
2 . p r i n c i p a l p roduc t s groups of f i s h ; 3 . methods of 
c o n s e r v a t i o n and types of f i s h p roduc t s , 4 , q u a l i t y of f i s h 
p r o d u c t s ; 5 . c r i t e r i a f o r r e c o g n i t i o n of f r e shness of f i s h 
6, i n s p e c t i o n of conserved f i s h , 7 . q u a l i t y c o n t r o l ; and 
8 . i d e n t i f i c a t i o n of f i s h p r o d u c t s . 
34 . FISHES, CHiiMICU. ANnLYSlS. 
BROOKE (PJ) and EVANS im) , Determinat ion of t o t a l i no rgan ic 
a r s e n i c i n f i s h , s h e l l f i s h and f i s h p r o d u c t s . A n a l y s t . 
106, 1262; 1981; 5 l 4 - 2 a . 
Di scusses t h e two methods f o r t h e de te rmina t ion of 
t o t a l i n o r g a n i c a r s e n i c in f i s h and f i s h p r o d u c t s . The 
f i r s t method involves s e p a r a t i o n of t h e i no rgan i c a r s e n i c 
by d i s t i l l i n g i t from hydroch lo r i c a c i d . The second method 
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i n v o l v e s c h e l t i o n and extractiC3n of i no rgan ic a r s en i c 
a f t e r sample d i s s o l u t i c n in sodiiim hydroxide s o l u t i o n vdth 
subsequen t back e x t r a c t i o n and Qxidaticsi . 
3 5 . PloHJS, CI-KOK/a'OGRAPMir. 
OTSUKA (K) and o t h e r s . High performance l i q u i d chromato-
g raph ic de te rmina t ion of n i f u r p i r i n o l i n f i s h . J o u r n a l of 
food hvaene s o c i e t y . Japan . 23/ 5; iy8 2; 37 3-6. 
A method i s de sc r ibed for t h e q u a l t i t a t i v e de te rmina-
t i o n of n i f u r p i r i n o l i n f i sh by h i ^ performance l i q u i d 
chromatography. Samples v«re mixed with unhydrcus sodium 
s u l f a t e and e x t r a c t e d with diahlqccmethene. Also d i s c u s s e s 
t h e r e c o v e r i e s of n i f u r p i r i n o l f i s h by h ighe r performance 
added t o f i s h were in t h e range from 81.8% t o 93.9% vdth an 
average of 84.8% a t l e v e l s from 0 . 1 ppm t o 0 .5 ppm. 
3fi. CQLL l^CTIGSf. 
ALTCN (MS) eufc Gulf Of Alaska bottom f i s h and s h e l l f i s h 
r e s o u r c e s . Ncyth west and a lask^ f i s h . 1971, Mar; 56, 
Desc r ibes of t h e 300 t o 400 thousand m e t r i c t o n s of 
mar ine animals t h a t a r e annua l ly h a r v e s t e d from t h e gulf, 
70% c o n s i s t of f i s h and s h e l l f i s h t h a t l i v e on or nea r t h e 
s e a bottom. I t i s t h e s e bottom - dwel l ing animals t h a t a r e 
t h e s u b j e c t of t h i s r e p o r t . They a re composed of h a l i b u t and 
o t h e r f l a t f i s h s p e c i e s . The code, po l lock , s a b l e f i s h , and 
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o t h e r f i s h s p e c i e s ; t h e panda l id shrimp, and t h e k ing , 
snow (Tanner) and Dunge-ness c r a b s . Most of t h e bottom 
d w e l l i n g f i s h and s h e l l - f i s h of conmercial impor tance 
a r e on t h e c o n t i n e n t a l s h e l f and upper r eg ion of t h e 
c o n t i n e n t a l s l o p e . 
37. COLLECT IQiJ, 
BASU (Timir) . One more demonst ra t ion , a r e more r e n i n d e r . 
Econcmic and P o l i t i c a l weekly. 13; 16; 1978, 22 Apr; 678-9. 
Desc r ibes about 70 lakh fisherman in •^irest Bengal and 
continucxis immigration frcxn e a s t Bengal adds more t o t h e i r 
number. The procedure of f i s h c o l l e c t i o n i n lifest Bengal i s 
s t i l l based on t h e old feudal r e n t system. The p l a i n t h e f t s 
t o water pools - v^ich i s p u b l i c p rope r ty - under d i f f e r e n t 
names, t h e r e s t i l l e x i s t seme c l o s e d f i s h e r i e s v e s t e d t o 
government. After s o many t a x e s t h e fishermen a r e l e f t with 
v i r t u n a l l y no th ing and a r e fo rced i n t o conformaticsi with 
P l e a s a n t s . For t h e problems of t h e s e fishermen d i f f e r e n t 
S a m i t i e s were formed. The b i l l with 13 c l a u s e s was des igned 
t o sa feguard t h e i n t e r e s t of t h e f ishermen coraminity, 
3n. CCLL2CTICN. 
NOBLE (A) . The mackerel F i she ry - A sho r t rev iew. Marine 
f i s h e r i e s inforroation S e r v i c e . 63; l985j May - Jun; 1-6. 
Descr ibes about t h e t r e n d s in p roduc t ion t h a t t he 
d a t a f o r 1983 i s t aken from t h e r e p o r t s and records of 
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f i s h e r y r e sou rces assessment d i v i s i o n of t h e c e n t r a l marine 
f i s h e r i e s r e s e a r c h i n s t i t u t e . Ranging between 16, 431 tonnes 
of 1956 and 2,04,575 tonnes of 1971, t h e l and ings f l u c t u a t e d 
wide ly from year t o year f o r t h e f i r s t t ime i n t h e hist<5ry 
of mackerel f i s h e r y , seven tonnes of i t i s r e p o r t e d t o 
have occurred in t h e f i s h l and ings of Bengal i n 1983. I t 
a l s o d e s c r i b e s t h e r e s e a r c h h i g h - l i ^ t s . Adv^it of mechani-
s e d f i s h i n g and r e s u l t a n t expansion of f i s h i n g grounds; 
however, have no t c o n c u r r e n t l y improved t h e l and ings in 
t h e coun t ry as a whole. l\hen t h e meekeral ca t ch was t h e 
l o w e s t t h e ca t ch i n Karnataka with Rampani as p r i n c i p a l 
y e a r i n vogue was, 3,177 t o n n e s , 
39. COLLECTION. 
NORTH iAvi) WHITE (MG) . Key t o f i s h pos t - laTvac from 
t h e s c o t i a s e a a n t a r e t i c a . C¥BmM.Cvbium. 6, l ; 1982? 13-32. 
Desc r ibe , a key t o e a r l y s t a g e s of a n t r a c t i c a f i s h from 
t h e s c o t i a s ea has been produced. PreviOxsly pub l i shed work 
has been used t o g e t h e r with c o l l e c t i o n s made by B r i t i s h 
A n t a r t l c su rvey . I t was found e f f e c t i v e fo r most specimens 
of t h e fami ly No to then l idae and chann ich thy idae . 
40. COLL^criCvI. 
SASTRY (YA) . Ribbon f i s h f i s h e r y of Kakinada dur ing 1974-76. 
I n d i a n J o u r n a l of F i s h . 27, 1-2; 1980; 145-54. 
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The Ribbon f ish f ishery of Kakinada during 197 4-76 
based on the landings by commercial t rawlers showed t h a t 
t h e annual catches var ied fron 371.6 t o 632,4 tcsines and 
on an average formed 6,4% of the t o t a l f i sh catch. Among 
the s i x ribbon f i sh species , t r i ch iu rus leptxirus doriina-
t e d and accounted for 73% of the t o t a l ribbon f i sh land-
i n g s . The seasonal abundance and species ccmposition of 
a l l t he ribbon f i shes ; t he length weight re la t ionsh ips 
in lepturacanthus gangeticus and, T. j russe l l i , and the 
p e r i o d i c i t y of spavgning in L, gangaticus are presented 
in t h e paper, 
4 1 . CATCHING TECHNIQUE, NET. 
OtOEL ( J a c o b J e r o l d ) . The d i s c o v a l o i i . Mar ine f i s h r i e s 
I n f o r m a t i o n s e r v i c e . 6 3 ; 1985, May-Jun; 8 - 1 0 . 
The d i s c o v a l i i s an a d a p t a t i o n of t h e t r i p l e - w a l l e d 
e n t a n g l i n g n e t . J u l y 1984, i t h a s been i n t r o d u c e d i n t h e 
s e a i n Tamil Nadu, d e s c r i b e s a b o u t i t s s h a p e s i z e and 
c o n s t r u c t i o n s . The n e t a t p r e s e n t i s a o p e r a t e d from 
c a t a m a r a n of any l e n g t h by one o r t w o p e r s o n s a t d e p t h s 
u p t o 35 m. 
4 2 , MiCRVvTlS^D. 
OVERHOLTz ( w L l l i a n J) . Managing t h e m u l t i s p e c i e s a l t e r 
t r a w l f i s h e r i e s of Georges Bank w i t h c a t c h o p t i m i z a t i o n 
m e t h o d s . Nor th Amer ican J o u r n a l of f i s h e r i e s management . 
5 , 2B; 1985; 2 5 2 - 6 0 . 
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L i n e r prograjnuing was used t o s tudy t h e p o t e n t i a l 
y i e l d of s e v e r a l demersal f i s h assemblages a i Georges Bank 
o b j e c t i v e func t ion were based on maximizing t h e t o t a l 
c a t c h i n each assemblage. Resu l t s shows t h a t t h e gold 
h a r v e s t i n g each s i n g l e spec i e s a l l o c a t i o n was h i g h l y 
dependent on spec ies r i c h n e s s , r e l a t i v e abundance, and 
s e a s o n a l d i s t r i b u t i o n . For example, t h e sha l low assemblage 
wi th many spec i e s and a wide d i s p a r i t y i n r e l a t i v e abundan-
ce and seasona l s h i f t s i n d i s t r i b u t i o n had a low y i e l d 
p o t e n t i a l . These f i n d i n g s sugges t t h a t t h e maximum h a r v e s t 
of marine ground f i s h complexes which based s t r i c t l y on 
s i n g l e s p e c i e s c r i t e r i a may be un a t t a i n a b l e because of 
t e c h n o l o g i c a l i n t e r a c t i o n s i n t h e f i s h e r y and t h e add i t ion-
a l b i o l o g i c a l complexi ty of t h e e x p l o i t e d assemblage of 
f i s h e s , 
4 3, CATCHING TSCMNinUE, NiSTS. 
DAN (SS) , Marine f i s h e r y of west Bengal c o a s t . Marine 
f i s h e r i e s informat ion s e r v i c e . 63; 1985, May-Jun; 6 -8 , 
Descr ibes about t h e c o a s t a l a reas and marine f i s h i n g 
v i l l a g e a long west Bengal c o a s t . I t a l s o desc r ibes i n 
d e t a i l about d i f f e r e n t t ypes of Bag n e t , d r i f t n e t , s e i n e 
n e t and sho re n e t . Bulk of t h e ca tch i n t h e coas t cane 
through mechanised s e c t o r . But l ack of b e r t h i n g and raoov-
i n g f a c i l i t i e s s t a n d in t h e way of expansion of f i s h i n g 
f l e e t s . 
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44. c.;Tc;II:^ IO r-jcitMiJU'i:, ; I J T 3 . 
LOaRMAN (Percy w) and RYCKMAN (James R) . Relat ive s i z e 
s e l e c t i v i t y of t r a p nets for eight species of f i s h , North 
American Journal of f i she r i e s manaaanent. 2, 1; 198 27 33-7. 
Describe the r e l a t i v e s i ze s e l e c t i v i t y of t r a p nets 
was determined frcm the r a t i o of recapture f i sh per 2.5cm, 
length group t o the no. of marked fish of corresponding 
lengths in the population, A i2 nets were fished in Manist-
ee lake, Kalkaska county, Michigan from mid-september t o 
mid October (197 4-1978), and were fron s i ze s e l e c t i v e for 
s i x of e i ^ t species of f i sh . In general nets were s e l e c t -
ive for t h e l a rge r s izes of rock bass v&alleye, black 
crappie , b l u e g i l l , yellow perch and pumpkinseed. S ign i f i -
cant s i z e s e l e c t i v i t y was not evident for small mouthbass 
and white sucker, 
45 . CQLLr]CTION, I>'\TA. 
ALAGARAJA (K) and STOMATJ (M) . Marine f i s h landings i n 
I n d i a - e s t i m a t e s and p r e c i s i o n . Ind ian Jou rna l of f i s h . 
27, t l-2$,; 1980; 155-60. 
The r e l i a b i l i t y of e s t i m a t e s of marine f i s h p roduc t -
ion a r r i v e d a t by the c e n t r a l marine f i s h e r i e s r e s e a r c h 
i n s t i t u t e based on t h e s t r a t i f i e d m u l t i s t a g e random samp-
l i n g i s f u r t h e r proved by t e s t i n g t h e same, by f i t t i n g 
r e g r e s s i o n equa t ions , vjith t h e export f i g u r e s r e l e a s e d by 
t h e marine product expor t development a u t h o r i t y . 
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4 6 . ' ^ f f n c t or. i=nKTLAT TC !^ . 
GUNDER3CN (Donald R) . The g r e a t widow rock f i s h hunt of 
1980-82. North American Jou rna l Of F i s h e r i e s Manaoetnent. 
4, 4B; 198 4; 465-8. 
Desc r ibe t h e r a p i d d e p l e t i o n of t h e widow rockf i sh 
r e s o u r c e a long the p a c i f i c c o a s t i s d e s c r i b e d . The eccncmic 
s o c i o l o g i c a l , and p o l i t i c a l f a c t o r s t h a t s e t t he s t a g e f o r 
t h i s phencmenon a r e b r i e f l y d i s c u s s e d . The d e p l a t i o n of 
t h i s r e s o u r c e has r e v e a l e d s i g n i f i c a n t weaknesses i n t h e 
c u r r e n t f i s h e r i e s management regime, and sugges t s t h a t both 
s h o r t term and long- te rm management p o l i c i e s fo r p a c i f i c 
ground f i s h s t ocks need t o be r e a p p r a i s e d . 
47. INDIA, NCRTH BENGAL* 
JAYARAM (KC) and SING! (KP) . Co l l e c t i on of f i s h f ron Bengal 
Record of Zoological Survey Of I n d i a . 7 2, 1-4; 1977; 243-75. 
Desc r ibes t h a t a taxonomic account of 96 s p e c i e s of 
f i s h e s c o l l e c t e d dur ing a survey of Bengal d i s t r i c t s i n 
F e b . 1970 i s p r e s e n t e d of t h e s e 17 new reco rds t h e most 
notewor thy be ing r e d i s c o v e r y of pimelodus chandramara 
Hamilton, t h e e l u s i v e Bagrid v^lch has been c o l l e c t e d and 
r e p o r t e d f o r t h e f i r s t t ime subsequent t o i t s o r i g i n a l 
d e s c r i p t i o n by Hamilton 150 yea r s ago. Notes on v a r i a t i o n s 
and e c o l o g i c a l ctoservations a re gLvoi where-ever n e c e s s a r y . 
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4 8 . C0LL3CTIQ>J, ^-Iffsct o F , AnK, 
MAJCR (Richard L) . Yield l o s s of western a l a s k a chinook 
salmon r e s u l t i n g from t h e l a r g e ca tch by t h e Japanese 
salmon mothersh ip f l e e t i n t h e nor th p a c i f i c ocean and 
b e r i n g s e a i n 1980. North American Journa l of f i s h e r i e s 
management. 4, 4A; i98 4; 414-30. 
The Japanese salmon mothersh ip f l e e t , f i s h i n g with g i l l 
n e t s i n t h e n o r t h p a c i f i c ocean and b e r i n g sea in 1980 took 
a r e c o r d 704,000 chinook salmon, an e s t i m a t e d 380,000 of 
which Or ig ina t ed i n western a l a s k a . By b a l a n c i n g growth 
a g a i n s t m o r t a l i t y over t ime t o m a t u r i t y , i t was e s t i m a t e d 
t h a t t h e s u r v i v o r s of western a l a ska chinook salmon c a u ^ t 
or k i l l e d a t sea as a r e s u l t of t h e g i l l n e t f i s h e r y wculd 
have w e i r e d 6.52 t imes , t h e o r i g i n a l h i ^ - s e a s ca t ch had 
t h e y been allowed t o mature and e n t e r t h e c o a s t a l f i s h e r i e s 
of western a l a s k a . 
49 . INDIA, GQA. 
SHANMUGAVELU (cR) and PILLAl (PKM) . Qn t h e r e s u l t s of 
e x p l o r a t o r y fnr-se s e i n i n g between cochin and Goa. I n d i a n 
J o u r n a l of f i s h 27, 1-2; 1980; 18 3-92. 
Of t h e n i n e f i s h i n g squa res covered a long t h e coch in -
Goa c o a s t by t h e purse s e i n e r s opera ted by t h e i n t e g r a t e d 
f i s h e r i e s p r o j e c t , cochin , and t h e e x p l o r a t o r y f i s h e r i e s 
a t Mangalore and Goa du r ing t h e pe r iod , January 1975 t o 
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June 1978, t h e a r e a s 6-76, 10-76 and 15-73 betweoi t h e 
l a t i t u d e g^ io- lS* 40N and l ong i t ude 73* 30 - 76" 30 n, were 
e x p l o r e d i n t e n s i v e l y . Out of t h e t o t a l of 10,81,951 kg of 
f i s h e s landed as a r e s u l t , 7 2% of t h e ca tch was comprised 
of o i l s a r d i n e , s a r d i n e l l s I c n g i c e p s . 
Sb. MANAGSMFliT. 
CLARK (Willium G) . P i sh ing in s ea of c o u r t orders : Puget 
sound salmon management 10 yea r s a f t e r t h e Boldt d e c i s i o n . 
Nor th American Journa l of f i s h e r i e s m ^ a a ^ n e n t . 5, 3 B; 1985; 
417-34 . 
The u n i t e d s ta t :es ob ta ined t i t l e t o n e a r l y a l l of western 
Washington fron t h e Ind ians i n t h e mid-1850 's i n exchange 
f o r a smal l amount of money and t h e premise t h a t t h e Indian 
would be ab le t o go on f i s h i n g for salmon as t h e y always had 
" in common with a l l c i t i z e n s " . S ince then a unique f i s h e r y 
raanagonent system nas evolved under c o u r t s u p e r v i s i o n . The 
goal of t h i s sys te t i a r e t o main ta in t h e salmon suns and 
d i v i d e t h e Rarves t s e v e n t l y . At p r e s e n t (lO years a f t e r t h e 
O r i g i n a l d i s t r i c t c o u r t d e c i s i o n ; , Puget scxind salmon 
managanent i s a success o v e r a l l , a t l e a s t i n t h e a u t h o r ' s 
o p i n i o n . Some prcblons ret ia in bu t t h e p rospec t s f o r s o l v i n g 
them a r e b e t t e r than fo r most o ther f i s h e r i e s , 
5 1 , nVvTAGilM'-iNlT. 
FRENCH (Robert) and o thers . Role of the uni ted s t a t e s 
observer program in managonent of foreign f i she r i e s in 
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t h e n o r t h e s t p a c i f i c ocean and e a s t e r n Berung s e a . North 
Amey-ican Journa l of F i s h e r i e s Managenent. 2, 2; 198 2; 
122-31 . 
Descril{>e t h e magnuson f i s h e r y conse rva t ion and mana-
gement ac t of 197 6 v*iich wait i n t o e f f ec t on March 1, 197 9, 
e s t a b l i s h e d t h e 200 mi le f i s h e r y conse rva t i on zone and 
p l a c e d t h e f i s h e r i e s under j u r i s d i c t i o n of t h e u n i t e d 
s t a t e s . F i s h i n g by f oireign n a t i o n s i s p e r m i t t e d vdth in 
t h e FCZ. Data c o l l e c t e d by t h e observers have been used 
t o (l) e s t i m a t e t h e weekly ca t ches of ground f i s h and 
snow c r a b made by fore ign v e s s e l s t o assure adherence t o 
f i s h e r y quotas (2) e s t i m a t e t h e c a t c h e s of p r o h i b i t e d 
s p e c i e s such as p a c i f i c salmon, p a c i f i c h a l i b u t , k ing c r ab , 
and snow c rab ^3) he lp i n t h e assessment of ground f i s h 
r e s o u r c e s ; and (4) r e p o r t on observed v i o l a t i o n s of f i s h e r y 
r e g u l a t i o n s . 
5 2. hV^]i\GS'U:^T. 
HEALEY (MC) . I n f l u e n c e of f i she rmen ' s p re fe rences on t h e 
Success of commercial f i s h e r y management. Regimes. North 
American Journa l of f i s h e r i e s management, b, 2A; 1985, l7 3-8a 
The purpose of t h i s s t u d y was t o determine whether 
t h i s apparen t amibivalence among fishermen i s a ccxisequence 
of changing p re f e r ence f o r s h o r t and long term r e t u r n s or 
can be accounted for t h e change i n s h o r t term pay-off 
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a s s o c i a t e d with good r e c r u i t m e n t . There r e s u l t s sugges ted 
t h a t more a c c e p t a b l e management regims could be defi-ived 
based on a knowledge of fisheirmens p r e f e r e n c e s . 
5 3 . COWIKRCI.U-, PRIC3 IN^T.^TrOT. 
ANDERSEN (p) . Commercial f i s h e r i e s under p r i c e u n c e r t a i n i t y . 
J o i r n ^ l of environmental economic manaaaaent. 9, i ; 1^8 2/ 
Mar; 11-28. 
Descr ibe t h e d e t e r m i n i s t i c models app l i ed i n economics 
of f i s h e r i e s a r e extended t o comprise p r i c e u n c e r t a n i t y 
and r i s k overs ion among t h e f i s h i n g u n i t s . I t i s prove t h a t 
i n t h e open access f i s h e r y both t h e t o t a l f i s h i n g e f f o r t and 
t h e number of f i s h i n g u n i t s a r e reduced as t h e v a r i a n c e Of 
t h e p r i c e i n c r e a s e s ; t h a t t h e t o t a l f i s h i n g e f f o r t may be 
s m a l l e r i n t h e open access f i s h e r y than in t h e optimal 
f i s h e r y a t a h i ^ v a r i a n c e ; t h a t only a f ixed producer p r i c e 
system can c r e a t e a f i r s t b e s t optimum, and t h a t a t a x on 
revenue i s mere e f f i c i e n t t h a t both f i s h i n g u n i t quotas or 
t a x on. c a t c h . 
HARDY (GS) , F i r s t p a c i f i c r eco rds of pe lagocepha lus marki 
Heemstra and smi th (Tetraodontiformes : T e t r a o d o n t i d a e ) , 
and f i r s t male specimen of t h e genus. New Zealand Jou rna l 
Of zoology. 9, 3; 1982; 377-80. 
Desc r ibe t h e s i x examples of P . Marki, f ron Norfolk 
I s l a n d and New Zealand, c o s t i t u t e t h e f i r s t r ecords of 
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t h i s p u f f e r f i s h i n t h e p a c i f i c occean. The New Zealand 
specimen i s t h e f i r s t male pelagocephalus repcarted, and 
i s f u l l y d e s c r i b e d . Cha rac t e r s d i s t i n g u i s h t i n g P. Marki 
from P, Coheni a re r e d e f i n e d . 
55 . CCX-IPOSiriC.'J. 
Mi5iNSURI(AP) . Candal Skele ton and muscula ture of T i i a p i a 
mossambica, Indian Jou rna l o t Zoology. 16, j ; 1975; 171-7, 
Descr ibe t h a t t h e candal Skeleton and candal muscula-
t u r e of T i i a p i a mossambica were i n v e s t i g a t e d t o under s t and 
t h e mode of acticxi and func t iona l c a b a b i l i t i e s of t n e 
c a n d a l f i n . Las t t h r e e v e r t b r a e , u l t i m a t e , penu l t ima te and 
a n t i - p e n u l t i m a t e p a r t i c i p a t e and provide a t tacnment t o 
v a r i o u s candal f in m u s e l l s . There a re s i x hypurals and 
two epu ra l s v^ich give suppor t t o f i n r a y s and r a y l e t s , 
56 . Ef fec t of, QUALITY. 
GORGA (C) and RCNSIVALLI (LJ) . Qua l i ty c o n t r o l and q u a l i t y 
a s s u r a n c e , g e t t i n g t h e d i f f e r e n c e s t r a u g h t , I n f o f i s h 
Market ing d i g e s t . 4; 1983; 32-4. 
Descr ibes a p lan for o b t a i n i n g q u a l i t y assurance in 
Sea foods . Also emphasizes t h e f a c t t h a t q u a l i t y assurance 
i s t h e r e s p o n s i b i l i t y of every one invo lved in g e t t i n g f i s h 
from t h e water t o t h e consumer. 
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57 . Tn Ra.l.^tArri t o , K^T J.lr-p Tr j . 
PUFFER (Harold w) and o t h e r s . P o t e n t i a l h e a l t h Hazards ftfom 
consumption of f i s h cauc^it i n p o l l u t e d c o a s t a l waters of 
l o s Angeles coun ty . North American J o a r n a l of f i s h e r i e s 
Management. 2, 1; 1982; 7 4 -9 . 
Descr ibe a survey was c a r r i e d out in t h e l o s angeles 
m e t r o p o l i t a n c o a s t a l a rea du r ing 1980 t o assess f i s h i n g 
a c t i v i t y and consumption r a t e s of f i s h by s p o r t f ishermen 
a t l o c a l s i t e s vhich were p o l l u t i o n impacted . Among t h e 
1,059 anglgers in t e rv iwed , 49% of them f i s h a t l e a s t one 
t i m e each week and depending on spec i e s caught , between 
67% and 97% of t h e ang le r consume some or a l l of t h e i r 
f i s h . The most common s p e c i e s c a u ^ t was t h e v i i i te c roaker 
(Genyonemuslineatus) , 
5 8 . CULTURE. 
HILTON (Larry R) and WILSON (JL) . Terramycin - r e s i s t a n t 
Edwards i e l i a t a r d a in channel c a t f i s h . P rog re s s ive f i s h 
c u l t u r i s t . 4 2 , 3 ; 1980, J l y ; 159. 
During a p o l y c u l t u r e experiment with channel c a t f i s h 
and t i l a p i a , c a t f i s h began e x h i b i t i n g s i g n s of a b a c t e r i a l 
d i s e a s e . These inc luded small l e s sons on t h e roof of t h e 
mouth and l e t h a r g i e benaviour . As t h e d i s e a s e p rogressed , 
i n t e r n a l hemorrhaging developed, caus ing d i s t e n s i o n of t h e 
gut c a v i t y , and n e c r o s i s of body t i s s u e s su r rounding t h e 
73 
pec to ra l f ins appeared. At the on se t of these signs c a t -
f i s h were in jec ted in t raper tonea l ly vdth terramycin at t h e 
r a t e of ,7 5 mg/g of body weic^t. In addit ion, f i sh were fed 
t e r ranyc in - medicated feed at a level of 3,4g/45 kg of 
f i s h per day. 
59 . CULTURE. 
MAmDEVAN (S) . Pin f i s h c u l t u r e . Marine f i s h e r i e s i n fo rma t -
ion s e r v i c e , 62; 1985, Mar-Apr; 1-5. 
Descr ibes t h e p o t e n t i a l i n s h o r e area i n l e s s t h a 18 m 
depth a v a i l a b l e f o r near s e a formxng a long a i r coas t i s 
e s t i m a t e d t o be of t h e order of 9 m i l l i o n , h e c t a r e s . But 
t h i s zone i s s u b j e c t t o t h e v a g a r i e s of t h e south west and 
n o r t h e a s t monsoons. I t i s d i f f i c u l t t o r e v i e w h e r e a l l 
e f f o r t s i n f i n f i s h c u l t u r e t h a t raxght have been made by 
d i f f e r e n t s t a t e s and government a g e n d e s . Af ter t h e i n t i a l 
exper iments a t Mandapam dur ing 6 0 ' s i t i s l e s s than a 
decade s i n c e t h e CMFRI foinrrulated p r o j e c t s and experiment 
on f i n f i s h c u l t u r e . In most of t h e experiments In t h e ponds, 
n a t u r a l food a v a i l a b i l i t y has been supplemented with t h e 
a d d i t i o n of a r t i f i c i a l feed i n t h e form of o i l cake and 
r i c e bran a t 10% of t h e body weight of f i s h e s . 
60 . CUL'i^ URS. 
REINITZ (Gary) and AUSTIN (Robert) . P r a c t i c a l d i e t s for 
i n t e n s i v e c u l t u r e of Walleyes, P rog re s s ive f i s h C u l t u r i s t . 
42, 4; 1980, Oct; 212-4, 
74 
Discusses weight gain of f i n g e r i i n g wal leyes fed 
one of t o u r p r a c t i c a l d i e t s for 90 days was p o s i t i v e l y 
c o r r e l a t e d with t h e amount of f i s h meal i n t h e d i e t and 
wi th d i e t a r y ash, and n e g a t i v e l y c o r r e l a t e d with t h e aincunt 
of n i t r o g e n f ree e x t r a c t In t h e d i e t , Tne amcxitn of wholje 
body ash was p o s i t i v e l y c o r r e l a t e d v i t h s e v e r a l d i e t a r y 
f a c t o r s and weight ga in . Percent m o r t a l i t y ranged from 
42 ,6 t o 60 .0 . 
6 1 . DEVELOPMENT. 
BROWsr (P) . Salmon in Ch i l e ; p r e sen t f i s h e r y development and 
p r e s p e c t i v e . C h i l e p e s g , 6 ,21 ; 1982; 15-6 . 
Af t e r 75 years of e f f o r t s , c h i l e has 2 salmon popula t ion 
Oncorhynchus and Salmo Sa la r which a r e s t i l l be ing a c c i m a t i z -
ed i n order t o e s t a b l i s h a product ion of t h e s e 2 s p e c i e s . 
I n C h i l e t h e r e i s no salmon sea f i s h i n g f l e e t t t h e r e a r e 
on ly 5 conpanies t h a t a r e t r y i n g t o c r e a t e New i n d u s t r i e s 
frctn 197 4 t o i982 a l a r g e no , of ova of u, K e t t a were 
impor ted and four teen t h o i s a n d f i n g e r l i n g s were l i b e r a t e d , 
G 2 , DE T.^SJd F.'II'^ SIT , 
SEELBACH (Paul W) and o t h e r s , A modif ied inch ined sc reen 
t r a p for catching salmonid smolts in large r i v e r s . North 
American Journal of f i sher ies Management. 5, 3 B; 1985; 
494-8. 
Describe a modification of the incl ined-screen t r a p 
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was caistructed to capture and facilitate processing of runs 
of salmonid smolts in large rivers. Modification included 
a hanging inclined screen, a floating catch borge, and a 
fish sorter. Two such traps Operated in the l i t t l e Monistae 
river in north western michigan caught and held upto 2500 
steelhead smolts per nic^t. By sampling only a portion of 
the total flow and using pipe weirs to guie smolts towards 
the two traps we successfully sampled the smolt migration 
during periods of fluctuating water levels and debris content. 
I t was estimated that our traping schane caught 42% of the 
steelhead smolts 41% of the Chinook selmon smolts, and 22% 
of the catro salmon smolts migrating dovn stream. 
63. ADVANTAGES. 
CASS (Alam J) and BEAMISH (Richard J) . F i r s t evidence of 
validity of the tin-ray method of age determination for 
marine fishes. North American ioimal of fisheries management. 
3, 2; iy83; 18 2-8. 
Describe that in 1978, tagged lingcod were injected with 
oxytetracycline to produce a time mark in the fin rays. 
Pour fish were recovered after being at liberty for approxi-
mately 2 or 3 years and all had an oxytetracycline mark^  cne 
fish probably formed the appropriate number of annual growth 
zones but, because growth was reduced, the annuli were 
difficult to identify. There was no indication that the age 
Of lincgcod would be over estimated by the fin ray method. 
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ERICKSQN (CM) . Age de te rmina t ion of manitoban walleyes u s i n g 
o t o l i t h s , d o r s a l s p i n e s , and s c a l e s , Horth American l o i r n a l 
Of f i s h e r i e s management. 3, 2; 1^83; 176-81, 
To v e r i f y t h e p resence of annu l ! en a t o l l t h s e c t i o n s , 
ages determined fron o t o l i t h s were ccrapared t o ages de r i ved 
from d o r s a l sp ine s e c t i o n s and s c a l e s , mean body leng-tiis 
back c a l c u l a t e d fron 252 a t o l l t h s e c t i o n s were compared t o 
mean observed l eng th s and a t o l l t h s e c t i o n frcm known - age 
wa l l eyes were aged. 
6S. DEVELOPMENT. 
BAMS (RA) . Ear ly growth and q u a l i t y of chum salmon, produced 
i n keeper channels and gravel i n c u b a t o r s . Candlan j cu rna l 
of f i s h aqua t i c s c i e n c e . 4U, 4; 1 ^ 83; Apr; 499-505. 
Descr ibes two types of i n cuba t ion system fo l lowing 
v o l u n t a r y ©mergence i n t i a l l y ficy from both s y s t a n were of 
t h e sane average s i z e , b u t t h e t i s h emerged 6d e a r l i e r t han 
t h e box f i s h and a t a s t a g e of development 6d l e s s advanced. 
D i f f i c u l t i e s with s i m p l i s t i c q u a l i t y c r i t e r i a and how such 
c r i t e r i a r e l a t e t o f i t n e s s a r e d i s c u s s e d . 
6 f>. D£VELOE-I ISN'T . 
DRAUHN (James) and KINCAlD(Harold) . Su rv iva l , growth and 
c a t c n a b i l i t y of raibow t r o u t of four s t r a i n . North American 
f i s h e r i e s managemgit. 2, 1; 1982; 1-10. 
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Descr ibe t h e f i n g e r l i n g rainbow t r o u t (salmo gaircSneri) 
of g e n e t i c a l l y d i f f e r e n t s t r a i n s surv ived , grew, and were 
caugh t a t d i f t e r e n t r a t e s by ang le r s and i n g i l l n e t s a f t e r 
r e l e a s e frcm ha t che ry i n t o l - h e c t a r e pond. Vhen two domestic 
g r a i n s were conpared, more f i s t of t h e s t r a i n g e n e t i c a l l y 
s e l e c t e d for f a s t growth were i e a c a u ^ t pe r u n i t of ang l ing 
e f f o r t than were f i sh of a s t r a i n no t s e l e c t e d for t h i s 
c h a r a c t e r i s t i c . V*ien f i s h of a n a t u r a l and d o n e s t i c s t r a i n 
were r e l e a s e d t o g e t h e r , s u r v i v a l were h ighe r i n n a t u r a l 
s t r a i n , b u t growth was s lower . 
6 7 . AGEING. 
QUINN (Stephen P) and ROSS (Michael R) . Annulus formation 
by whi te suckers and r e l i a b i l i t y of p e c t o r a l f i n r ays fo r 
A ^ i n g t h e n . North American Jou rna l of f i s h e r i e s managgnent. 
2 , 2 ; 1982? 204-8. 
Descr ibe J u v e n i l e whi te suckers normally developed 
d i s t i n g u i s h a b l e a n n u l i e a r l i e r in t h e summer than d i d 
a d u l t f i s h , p rbably because y e a r l y s o n a t i c growth d id n o t 
occur i n order f i s h u n t i l a f t e r c e s s a t i o n of spawning acti-» 
v i t y , Although ageing by use of p e c t o r a l f in r a y s of f i s h 
i n t h e o l d e s t age c l a s s e s . Therefore , cau t ion must be t aken 
when assximing t h a t p e c t o r a l f in r ays p r o p e r l y r e f l e c t t h e 
t r u e age of o l d e r whi te s u c k e r . 
> '*7. 
•'.^^'lfi\ .-i 
7S 
LEMM (Carol A) and HENDRIX (Michael A) . csrowth and survival 
of A t l an t i c salmon fed various s t a r t e r d i e t s . Procaressive 
f i s h c u l t u r i s t . 43, 4; 1981, Oct; 195-9. 
Growth and survival were ccmpared for groups of f i r s t 
feeding fry of At lant ic salon fed various canmercially 
ava i lab le and experimental s t a r t e r d i e t s . In two separate 
8-9 week s tud ies , survival was highest in fish fed a semonoist 
closed formula conmarcial d i e t . In one study, f i sh grew 
f a s t e s t on. Bio d ie t , where as in the second study they grev? 
f a s t e s t en a l i ve r supplemented d i e t . Some d ie t s were not 
eaten by the f ish r e su l t i ng in l i t t l e growth and less than 
40% su rv iva l . 
69. In r e l a t i on t o , MANAGEMENT. 
ENGVALL (LO) . Looking ahead. Bav of Bengal News. 1982^ Mar? 
4-7. 
Describe, f i sher ies development and management in t he Bay 
of Bengal region i s discussed with relevance t o t h e Bay of 
Bengal Programme, Some of the major challanges confronting 
f i s h e r i e s planners and ways in which they may be met are 
examined. Fishing coronunities s t a l i c catches and esca la t ing 
energy costs are amongst the topics considered. 
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70. In r a l a t i o n to^ HC^PHOLOGV. 
SHAH (X) and RUAN (H) . The habi ts and morphological develop, 
ment of ea r ly s t a f e s of l l i s h a el on gat a IBennett) , Transla-
t i o n Of China Ichthvologjcal Society. 1981; 81-90, 
Describes the H i s ha elongata, i s widely d i s t r ibu ted in 
t he indo-west pacif ic region, and i s a svibtropical f i sh 
l i v i n g in upper and middle layers of sea waters. I t fonns 
one of the important commercial f i sh in China. Based on 
t h e data ctotained during the survey in the vast areas of the 
adjascent sea of Zhejiang province in the period fron March 
I960 t o February 1961, the morphological development in ea r ly 
s tages and the habi ts of I , elongata are disscussed. 
7 1 , DEVELOPMENT, MANGLCaS. 
MUTHlAH (c) and SYDA RAO (G) . Obcurance of "•'•'achysurus 
Dusstimieri With i n c u b a t i n g ycxing ones off Mangalore. Marine 
f i s h e r i e s infocmaticai s e r v i c e . 61; 1985,Jan-Peb; 14-5 . 
Descr ibe t h e cour se of r o u t i n e observa t ion on t h e 
p u r s e Seine l and ings a t mangalOre a ca tch of about 21 t o 
c a t f i s h was n o t i c e d en 23-3-8 2. They were n e t t e d in a 
s i n g l e have a t a aepth of lOra. On ramdQ:n examination of t h e 
cattfh i t was found t h a t a l l were males , with f u l l y deve lop-
ed young ones i n t h e i r mouths . F u r t h e r d e s c r i b e t h e i r s i z e s a 
and weights a t d i f f e r e n t s t a g e s . 
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7 2 . TirSSASdS. 
LAKSHMANAPERUMALSAMY (P) and Othe r s . Fin r o t and o ther 
d i s e a s e i n marine f i s h e s . Procedure of Ind ian Academic 
s c i e n c e animal s c i e n c e . y3, 2; 1984; 107-14. 
Surveys conducted on t h e i n c i d e n c e o t d i s e a s e s , by 
s u p e r f i c i a l appearance i n canmcn f i sh s p e c i e s of pcotonovo 
c o a s t . Approximately 46,484 marine and 22.150 e s t u a r i n e 
f i s h e s were examined. Marine f i she s a lone were ctoserved with 
f i t r o t and neoplasm, whi le e s t a u r i n e f i s h e s were fee fron 
sucn a b n o r m a l i t i e s . Fin r o t was recorded among seventeen 
s p e c i e s of marine f i s h and tumour in c a t f i s h . Species of 
c a t f i s h g run t e r , queen f i s h and p ikes were most ly e f f e c t e d 
by f i n r o t a t h i g h s l e v e l and t h e maximum peak was r ecorded 
i n A p r i l , Cat f i she s alcaie had tumour more than «0% of the 
txamour b e a r i n g specimen had f i n n e c r o s i s . 
7 3- DlSiSASES. 
SRIVASTAVA (GC) and Others . Achlyaklebs iana p i e t e r s a n a t u r a -
l l y occur ing f i s h pathogen. Current s c i e n c e , 53rlO; l98 4; 
537-8 , 
Descr ibes whi le su rvey ing t h e pa thogenic fungi a s s o c i a t e d 
with f i s h , some d i s ea sed specimen of Nandu s nandus b e a r i n g 
wi th c u t t o n y patches and l e s i a n s s c a t t e r e d on t h e i r body 
were c o l l e c t e d fron a pond i n a m i l l age Agaya nea r shc t i r a t -
garh B a s t i , The i s o l a t e d was i d e n t i f i e d as a Klebs iona . 
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7 4. DTSTRIBUnCK, 
COSIOVER (DO) and ROSS (MR) . P a t t e r n s in seasona l abundance, 
growth and b ionass of t h e A t l a n t i c s i l v e r s i d e , Menidia 
menid ia , i n a New England Es t au ry . E s t a u r v . 5,4; 1982, Dec; 
27 5-86. 
Desc r ibe t h e p a t t e r n s i n seasona l abundance growth and 
biomass of an annual f i s h , t h e a t l a n t i c s i l v e r s i d e , Menidia 
menid ia were i n v e s t i g a t e d i n a marsh and move seaward bay 
r e g i o n of Essex Bay, Massachusel ts f ron August 1976 t o 
May 1978 u s i n g a q u a n t a t i v e beach s e i n i n g t e c h n i q u e . The 
annual h i s t o r y des ign of M, menidia i n c l u d i n g an of fshore 
w i n t e r movement and h i ^ vrfLnto: m o r t a l i t y sugges t s t h a t 
s i l v e r s i d e s r e p r e s e n t e d an impor tan t pa th way of energy 
f low from marsh t o of fshore t r a p t i c sys tems . 
7 5 . DISTRIBUTTON. 
HASTINGS ( P h i l i p A) and STEPHEN (Bortone A) . Add i t iona l 
n o t e s on t r o p i c a l mar ine f i s h e s i n t h e no r the rn Gulf of 
Mexoco. FLA Science - 39, 2; 1976; 123-5. 
Ha l i choe res Poeyi i s recorded fron t h e gulf of Mexixio 
and i t s p resence i s a t t r i b u t e d t o t h e t r a n s p o r t of pe l ag i c 
eggs and l a r v a e frotn more scxi ther ly p o p u l a t i o n s . H, Radia tus 
i s now knov.n t o occure a t d e s t i n , f l o r i d a perhaps by 
r e c r u i t m e n t of i n d i v i d u a l s fron of fshore r e e f s , A second gul f 
l o c a l i t y f o r o s t e thus l i n e a t u s and a 2nd specimen of c o r -
n i g e r sp inosus a r e a l s o r e p o r t e d . 
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LAL MOHAN (RS) . Spawing Of Neroalatosa Nasus Block i n 
ir'iliamadain Lagoon a t Mandapain. Marine f i s h e r i e s Informa-
ticgi s e r v i c e . 6 l ; l 9 8 5 , Jan-Feb; 13-4 . 
Desc r ibe t h e marine f i s h e s a re u s u a l l y no t known t o 
spawn i n t h e c o a s t a l lagcns t h o u ^ such h a b i t a t e s c o n s t i -
t u t e one of t h e p r e f e r r e d n u r s e r i e s for t h e g r o t t h of 
m i g r a t i n g f ry and f r i n g e r l i n g s of sane of t h e c u l t u r a b l e 
s p e c i e s l i k e m u l l e t s and milk f i s h . F i s h i n g a c t i v i t i e s 
of p i l l aim adam lagoon a t mandapam, l a r g e numbers of Nemata-
l o s a nasus , l o c a l l y knov«i as 'KOI' were cau«^t frcm 
Lagoon. Along t h e t i d a l f low many s p e c i e s of f i s h e s 
m i g r a t e i n t o the lagoon, of which N, naus forms a c o n s i -
d e r a b l e p e r c e n t a g e . 
7 7 , DISTRTnUTICs!. 
LOYAL (RS) . New s p e c i e s of a s t r i n g r a y f i s h frcnt subathu 
f o r m a t i o n . B u l l e t i n of Indian g e o l o g i s t a s s o c i a t i o n . 
1 7 , 1 ; 1984; 57-6b. 
Records and desc r ibe s d a s y a t i s i n c a r y i s p e c i e s 
Nov. fron t y p e s e c t i o n of sabathu format ion . Assoc ia t ed 
f ouna i n c l u d e s t e e t h of pycnodonts, sharks and t e l e o g t s . 
T u r t l e carapaces of t r i o n y x were a l s o r ecovered . 
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7R. MISRA (RK) and BOwERING iVR) , Stock Delineation of 
Green land Habibut in the north west At lan t ic using a 
r ecen t ly developed, mut ivar ia te s t a t i s t i c a l analysis based 
on mer i s t i c charac te r s . North American Journal of f i sher ies 
Management. 4, 4A; iy84; 3yo-8. 
Describes, mer i s t ic characters of greenland hal ibut 
from eight areas of t h e Canadian northwest At lan t ic were 
examined using a recent ly developed mul t iva r ia te analysis 
technique, the mer is t ic were analyzed t o determine the 
accurate del ineat ion of greenland ha l ibut stocks throughojit 
t h e area dnvers t iga ted . There i s sane evidence, however of 
of loca l ized spowning stocks in fortune Bay, New foundland 
and the iabra dOr area . Base on t h i s analysis the r e su l t s 
tend t o agree with those other independent techniques for 
s tock separat ion of greenland ha l ibu t . 
7 9, SILAS (EG) and o thers . On the l a rge and mini arr ibadas 
Of the Olive. Ridley Lepidochelys Olivacca a t Gahirtnatha, 
Ur issa . During the 198b season. Marine f i she r i e s information 
s e r v i c e . J:«i 64; 1985,Jly-Aug; 1-16. 
Describes the ol ive siddey along tne eas t coast p a r t i -
c u l a r l y along the Gahirmatha coast and those conducted by 
other workers ind ica te t ha t the re i s a good amcxint of v a r i -
a t ion in t he nature and i n t e n s i t y of arr ibadas fron year t o 
year . 'Ahile t o seme extent the time of occurance of the f i r s t 
and Second arribadas may be predi tab le within plus or minus 
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a fo r t night , the i n t e n s i t y and other aspects such as the 
extent of u t i l i s a t i o n of beach areas; nes t ing during day 
time and so en di f fer g rea t ly . I t a l so describes the f i r s t 
and second arr ibadas of the ol ive r i d e l y at Gahirmatha, 
which %hen c r i t i c a l l y examined deviate in many aspects 
from observations made on the arribadas during the e a r l i e r 
two years , 
80 . THOMPSON (BA) and DEEGAN (LA), Dis t r ibut ion of lady 
f i sh and bone f i sh leptocaphal i in Louisiana. Bul le t in of 
Marine Science. 32, 4; 1982, Oct.; 936-9, 
Describe the l i t t l e information i s avai lable concern-
ing the ear ly l i f e h i s to ry of elopifcrm f ishes in the 
northern gulf of Maxico recent sampling for l a rva l and 
juven i l e f ishes in several Loaisiana es tuor ies has added 
t o our knowledge of these species in the north cen t ra l 
gulf. 
8 1 . WILLIS (David ^ and o thers . CJiaracterist ics of a 
Crappie population in an unfished small impoandment conten-
ing northern p ike . North American Journal of f i she r i e s 
Manaognent. 4A; iy84; 385-9. 
Describes des i rab le black crappie and white crappie 
population were docximented in a small impoundment in 
Colorado, Individuals 250 mm long and longer comprised 21% 
of t h e black cmppies and 44% of the white crappies 130 mm 
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l o n g and l o n g e r . Mean r e l a t i v e weight infor tnat ion i n d i c a t e d 
t h a t c r a p p i e were i n good cond i t ion and growth r a t e s were 
a v e r a g e . Northern p ike p r e d a t i o n may h e l p main ta in d e s i r -
a b l e c r a p p i e popwiat ion i n smal l impq^ndnents, 
8 2. CHINA. 
ZHANG(Q) and ZHANG(Y) , On t h e f i s h fauna of t h e sou th 
f u j i a n and ta iwan Bank, Transac t ion of China I c h t h y o l o q i c a l 
S o c i e t y . 1981; 9l~ 109. 
Descr ibes t h a t t h e r e a re 25 o r d e r s , 141 f a m i l i e s , 
307 genera and 512 s p e c i e s of f i s h recorded i n t h e area of 
t h e s o u t h fu j i an and ta iwan Bank i n c l u d i n g e s t a u r i n e r eg ion 
of Ju lung R i v e r . The chondr i ch th i an f i s h e s a r e r e p r e s e n t e d 
by 5 -o rde r s , 20 f a m i l i e s 34 genera and 55 s p e c i e s , ancng 
which t h e raj ifQrm f i shes a r e most abundant fol lowed by 
laminifortn f i s h ; t h e ca r cho rh in idae i s r e p r e s e n t e d by 5 
genera and 16 s p e c i e s , among v^iich t h e 20 o r d e r s , 121-
f a m i l i e s , 27 3 genera and 457 s p e c i e s , among vAiich t h e 
pe rc i fo rm f i s h e s a r e predominate i n number (271 spec ies ) 
t h e family ca rang idae c o n s i s t s of 14 genera and 24 s p e c i e s , 
SRINIVASARENGMH (s) , Oecurence of a l a r g e shoal of Javanese 
cownose cay, Rhinop te ra j avan i ca , Muller and Henle i n t h e 
Bay of Bengal off Madras. Ind ian Jou rna l of B i sh . 26, 12; 
197 9; 23y. 
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Descr ibe t h e p r e s e n t n o t e records t h e occurance of a 
l a r g e shoa l ot R. J a v a n i c a off Madras i n t h e n o r t h e r l y 
d i r e c t i o n a t a depth of 5 Fathoms on 3-4 - 197 3 . According 
t o fishermen v*io s i g h t e d t h e shoal t h e major p o r t i o n of t h e 
shoa l escaped t h e n e t . Therefore , t h e exac t number compri-
s i n g t h e shoal could n o t be e s t i m a t e d . The p r e s e n t s tudy 
i n d i c a t e s t h a t t h e shoa l of R. J avan ica a r e no t conf ined 
t o gulf of mannar alcane, bu t e n t e r e d northward i n t o t h e 
Bay of Bengal a t l e a s t as f a r as Madras, 
8 4, FiSH-LEECfiES, DISTRIBUTION, INDIAN OCSvl^ I. 
SANJEEVARAJ (PJ) . Review of f i s h - l e e c n e s of t n e Indian 
occean . Jou rna l of marine b i o i o c d c a l a s s o c i a t i o n of I n d i a . 
16, 2; iy7 4?381-y7. 
Desc r ibes t h e based en t h e s c a t t e r e d bu t s can ty l i t e r a -
t u r e , 12 genera and 23 s p e c i e s of f i s h leeches of t h e 
f a m i l y . P i s c i c o l i d a e a re known t o be i n f e s t i n g wide v a r i e t y 
of f i s h e s and t u r t l e s of t h e Indian occean t h e ad jascen t 
s e a s and r i v e r moths. A key for t h e i d e n t i f i c a t i o n of t h e s e 
f i s h l eeches t o t h e s p e c i e s and a synops is of in fcrmat ion 
on each s p e c i e s and i n c l u d i n g t h e i r r e c o r d s , s i z e and 
c o l o u r r a n g e s . Some general observa t ions concerning t h e 
eco logy and t n e r e l a t i o n s h i p of t h e s e f i s h l eeches a r e 
i n c l u d e d . 
8 5. Dl.-'TRljjuriav.', I n :^el=<t.lon t o , POLLUTION. 
ANANTHAPADMANABHASETTY (MG) . R e l a t i v e s e n s i t i v i t y of 
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benthonic foraminifera in the polluted marine environment 
ot cola Bay, Indian Colloquium Micro paleont straitiqrar^v. 
6; 1976; 225-34. 
Describes aminif eral gradient in the bay has beeoi 
studied and indicate hic^ for aminif eral productivity with 
large sized, mostly megalospheric robust, many chambered 
ammonia, with El phidium species, Tbjls property of the 
certain species restricting themselves to the least affect-
ed zone i s suggestive of their response to the effect of 
effluents and thus being absent near the outfall area. 
8 6, MANGROVES. 
KRISHNAMURTHY (K) and O t h e r s . D i s t r i b u t i o n of f i shes i n 
t h e g loba l mangroves. Cur ren t Sc i ence . 53,17; 1^84; 901-6. 
Deals with the global distribution pattern of mangrover 
ichthyofauna. A total of 7 40 species of fishes have so far 
been reported fron the mangroves of the world belongihg to 
17 geographic regions. There are l97 species of fishes 
occuring in the Pichavaram mangroves. Most of these fishes 
have a "Marine Nativity and they immigrate to the mangroves. 
The mangroves act as sanctuaries and as nursery grounds 
to protect and feed them, about 50% species of the mangroves 
occur in India. The Godawari deltaic mangroves have the masd-
mum number of species. About 80% of the families of fishes 
recorded fron the global mangroves are also known from 
Indian mangroves. 
8^ 
87 « of f ;^cts of . P -J3TICI DISS . 
THOMAS (PC) and MURTHY (TL) , Studies an the Impact of few 
organic pes t ic ides on ce r t a in f i sh enzymes, Indian Jo i rna l 
of Animal sc ience . 46, 11; l976; 619-24. 
Describes the in vivo effect of an organophosphorus 
i n s e c t i c i d e , monocrotophos, individual ly and in ccmbination 
with other drugs such as endrun in sevin are inves t iga ted 
and repor ted . Alkoline phosphatese a c t i v i t y in l i v e r ; 
kidneys and i n t e s t i n e was elevated due t o drug effect in 
a l l t he th ree groups. 
88. effect o£ POLLUTIONT. 
DE JCNG (IG) and WILES (DR) i Molecular activaticai analysis 
and i t s appl icat ion t o methylmercury determinaticxi in 
v a r i a i s mature sample. Jcxirnal of fish research bro^d 
Canada. 33, 6; 1976; 1324-1330. 
A novel method i s described by vhich nuclear a c t i v a t -
ion analysis can be used t o determine t he chemical form in 
which cer ta in elements occur. The radio chemxcal re ten t ion 
Of molecular i den t i t y i s constant for a given type of sample 
and can be eas i ly determined applicaticai of t h i s method for 
q u a n t i t a t i v e estimation of methylmercury in f i sh protein 
concentrates and in blood i s describe in de t a i l and the 
r e s u l t s discussed. Radio chemical re ten t ion depends on the 
species of f i sh . 
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8 9 . ef f oc t . ,Of TO.aCITY* 
SGRENSEN (EMB) and Others. SelenitJin accumulation and 
c y t o t o x i c i t y in t e l e o s t s follwoing chronic envrionmental 
exposure. Bullet in o£ envrironmental contain t o x i c a l . 
29, 6; lya2, D e c ; 688-96. 
Martin lake i s a 5,000 acre rese rvo i r located in 
rusk and panola counties in eas t texas from Septonber 
1978 t o May i97 9, t h i s lake was reported t o receive aqueous, 
selenium - laden eff luent from syst^n used t o c o l l e c t f ly 
ash, scrubber sluge and bottan ash. In a continued ef for t t o 
monitor selenium burdens in c r i t i c a l t i s sues of martin lake 
f i shes and t o e s t ab l i sh biological cor re la tes t o those 
burden t h i s study was undertaken u t i l i z a t i o n two msnbers of 
t h e centrarchidae family common t o taxas lakes and rese rvo i r s , 
F ish of the some species were co l lec ted fron reference lakes 
fo r comparison. 
90- FISI-ES, FJJ;-). 
PO'-LER (LG) . Subst i tut ion Of soybean and cottonseed products 
for f i sh meal in d ie t s fed t o chinook and coho salmon. 
Progressive f i sh c u l t u r i s t . 42, 2; 1980,Apr;87-91. 
Tel l s us about the feeding t r i a l s were conducted with 
d i f fe ren t f ishes t o determine v^ether fu l l f a t soybeans or 
solvent ext rac ted cotton seed meel could be used in an 
abernathy d ie t as a p a r t i a l replacement for f ish meal. Cotton 
seed meal was used e f f i c i en t ly as a replacement for fish 
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meal In d i e t s fed t o chinodk salmon but was not used as 
v/ell by coho salmon at t h e h ighes t level fed. The reason 
for the inadequancies of the soybean products was not 
determined. 
9 1 . ^or: POULTiiY. 
SOLLY (SRB) and o thers . Effects of polychlorinated biphenyls 
on poul t ry : I . Redsidues in t i s sues and eggs. New Zealand 
Journal of Agricul tural Research. 19, 2; 1976; 225-9, 
Aroclor 1254 was fed t o laying pu l l e t s a t A 0, 0 . 1 , 
1, 10 and 100 mg/kg d i e t . After 24 weeks the concentration 
Of t o t a l polychlorinated byphenyls in body fat was 11-17 
times the d ia ta ry level and the r e l a t i v e concentrations in 
body f a t , l i v e r , rauscels and whole eggs were 40, 4, 1 and 
1, respec t ive ly . The concentration in body fed i t was 
reduced t o % 14 kg and 6 wk, respec t ive ly , af ter a with-
drawal of the t r ea t ed d ie t , l i v e body weights, brain, kidney 
and egg w e i ^ t s and eggshell thickness were uneffected. 
High does generally increased l i v e r and l e a s t weights, egg 
production and ha lchab i l i ty were reduced at higher doses. 
No sign of t o x i c i t y were observed. The use of local meat meal 
and f i s h meal in a mash i s not l i ke ly t o r e s u l t in any s i g -
n i f i c a n t accumulation polychroninated biphenilyses in 
poul t ry products , 
GARMAN (Greg C) . Iden t i f i ca t ion of ingested prey fish based 
on sca le c h a r a c t e r i s t i c s , ttocthern American Journal Of 
f i she r i e s management. 2, 2; l982,Peb; 10; 201-3. 
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Descr ibes t h a t t h e prey r e l a t i c n s h i p s g r e a t l y i n f l u e n c e 
t h e managenent of ccmmercial ly and r e c r e a t i o n a l l y impor tan t 
f i s h e r i e s and food h a b i t a n a l y s i s may i n d i c a t e t h e i n t e r -
r e l a t i o n s h i p s of f i s h e s . Two p o t e n t i a l problems vdth t h e 
u s e of s c a l e s i n food h a b i t s t u d i e s a r e appa ren t . The 
s c a l e have evacuaticai t imes vAiich a re longer than t h o s e of 
t h e f i s h r e m a i n s . This method coa ld a l low a d e t a i l e d ana ly -
s i s of f o r a g e - f i s h popu la t ions and t h e h a b i t s of f i s h 
t h e r e b y a id ing t h e management of many food s p e c i e s . 
9 3 . FOOD POISCMING. 
DAN (SS) . F i sh food po ison ing a t b a l l y , Howrah, Marine 
f i s h e y i e a informat ion s e y v i c e . 63; lybb, May-Jun; 12-3 . 
Descr ibes t h a t a t r a d e r brought a baske t of puf fe r f i sh 
s o Ghospara, Bai ley, about 10 km. from Have ah r a i lway s t a t -
i o n , about 49 f ami l i e s used t h i s pu f fe r f i s h and get p o i s o -
ned . About 124 were a f f e c t e d by t h i s f i s h and about 7 person 
were d i e d . 
94 . PI3'tE3, &,iiiy^r,, l-'C^jJlLo. 
TAVERNE ^Louis) . u i t h e e x i s t e n c e of an o s t e o l o s s l d t o s s 11 
f i s h nea r t h e pa ren t of t h e e x t e n t genus Meterotes i n t h e 
middle c r e t aceous ot ^^nango. Afrlcaix zoo log ica l Review. 
8 9 ,4 ; 197 b; 964-8 . 
P a r a d e r c e t i s k i p a l a e n s i s e a s i e r , E. was reexamined and 
a d i f f e r e n t i n t e r p r e t a t i o n i s proposed by which t h e former 
f r o n t a l s become t h e enormous na sa l s and t h e former p a r i e t a l s 
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t h e f r o n t a l s . T h i s makes i t c e r t a i n t h a t t h e f o s s i l e xs an 
a s t e o g l o s s i d and a h e t e r o t i n e , n e a r H e t e r o t l s , I t f u r t h e r 
r a i s e s t h e d i f f i c u l t q u e s t i o n of t h e e x i s t e n c e of a m a r i n e 
o e s t e o g l OSS i d , 
9 5 . M^.^VZSTING. 
SZABO (A) . P r e v e n t i n g p o s t h a r v e s t l o s s e s of d r i e d f i s h : 
A p r o p o s a l . Kidma. 26; 198 2; 1 7 - 2 0 . 
P o s t h a r v e s t l o s s e s of f i s h and o t h e r k i n d s of a q u a t i c 
f o o d , c a u s e d by r o d e n t s and i n s e c t s , p r e s e n t a major 
p r o b l e n t o f i s h e r i e s . S t r a t e g i e s fo r l o s s r e d u c t i c s i a r e 
g i v e n . P r o j e c t s s h o u l d be u n d e r t a k e n i n o r d e r t o p r o v i d e 
e x p e r t i s e t o s e l e c t e d c o u n t r i e s i n t h e f o l l o w i n g a r e a s , 
t e c h n o l o g y deve lopment and t r a n s f e r , t r a i n i n g and s t r e n g t h e n -
i n g of e x t e n s i o n l i n k s , and c o n s t r u c t i o n of s t o r e rooms and 
o t h e r i n f r a s t r u c t u r a l f a c i l i t i e s and m a i n t a n c e of s t o c k s , 
9 5 . TNniA, ROUTH l^llsl C a \ S T . 
PILLAJ (EKM) . A p r e l i m i n a r y s t u d y en t h e c a t f i s h f i s h e r y 
of Blangad on t h e s o u t h e r n c o a s t of I n d i a , I n d i a n J o u r n a l 
of f i s h 25, 1-2; 1978; 2 4 0 - 2 . 
D u r i n g t h e p e r i o d A p r i l 197 2 t o March 197 4 c a t f i s h e ? 
formed 38 ,8 5% of t h e t o t a l q u a n t i t y of f i s h e s s t o r e d i n t h e 
government c o l d s t o r a g e p l a n t a t Ba l angad , T a c i y s u r u s 
T h a l a s s i n u s was t h e dominent s p e c i e s i n t h e l e n d i n g s . The 
c h i e f food i t a n s c o n s i s t e d of c r u s t a c e a n s . 
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37 . •:! >U'-:..i, l u W J r ^ Y . 
BARAiffEN(B). F u t u r e p r o s p e c t s f o r i n d u s t r i a l u t i l i z a t i o n o£ 
b r e d c o d and o t h e r s e a f i s h . F i s k gang . 69 , 10; l 9 8 3 , J u n ; 
2 6 3 - 9 . 
Norway h a s an a l m o s t u n i q u e p o t e n t i a l f o r l a r g e s c a l e 
s e a w a t e r a c q u a c u l t u r e h a r v i n g 53000 tan, of c o a s t l i n e and 
a b u n d a n t s u p p l y of c h e a p m a r i n e f e e d . So f a r sa lmon and 
r a i n b o w t r o u t h a v e b e « i t h e domina te s p e c i e s . T a s t e s m e l l 
t e x t u r e , a p p e a r e n c e and m u s c l e w a t e r con r e n t can be o p t i m i z e d 
i n accordaiKie w i t h d e s i r e d and p r o d u c t and m a r k e t r e q u i r e m e n t s , 
9 8 . ADVWTAGxiS. 
RCNSIVALLI (LJ) and o t h e r s . The i m p a c t of t h e a s s u r a n c e of 
h i g h q u a l i t y of s e a foods a t p o i n t of s a l e . Mar ine f i s h e r y 
r e v i e w . 43 , 2? 1981; 2 2 - 4 . 
The s u c c e s s of t h e NMFS i n d u s t r y e f f o r t i s e v i d e n t frcm 
t h e h i g h b e n i f i t s t o c o s t r a t i o t h a t h a s been a c h i e v e d and 
from t h e f a c t t h a t 5 y e a r s a f t e r i t s t a r t , i t s growth i s 
s t i l l i n an e x p o n e t i a l t r e n d . A l l of t h i s means t h a t t h e 
p o t e n t i a l f o r t h e d o m e s t i c s e a food i n d u s t r y i s i n d e e d v e r y 
l a r g e . 
TOWNSEND KDP) . Food o d y s s e y , s e a f o o d s . Food t e c h n o l o g y . A u s t r a -
l i a . 33 , 5; 1981 ; 2 2 6 - 9 . 
D i s c u s s e s t h e curiren-c s t a t i s t i c a l i n f o r m a t i o n r e l a t e d 
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t o t he Austral ian f ishing indus t ry . I t onphasizes the s t rcng 
export pos i t ion and the dependence upcn t h e Japanese and 
U.S. Markets. A lack of food technology within the industry 
i s noted as i s the overv^elmlng importance of freezing as a 
production mediira. Lack of industry representat ion i s 
considered as i s the lack of an overal l Austral ian f i sh ing 
po l i cy . Several changes are de ta i led as re la ted t o the 
marketing, import replacement, r a t i ona l i s a t i on and adminis-
t r a t i o n , 
100. IN0I3TRY, CAN1^ IING, THAILAND. 
BHITHAKPUL (B) . The seafood canning i n d u s t r y of Tha i l and , 
i n f o f i s h marke t ing d i g e s t . 3; 1983? 2fe-B. 
Discussed t h e development of t h e sea food canning i n d u s -
t r y i n Thai land , c o n s i d e r i n g supply of raw m a t e r i a l , h ighe r 
p roduc t ions cos t and q u a l i t y c o n t r o l . 
101. tiUNG^Y. 
DOBCRAl L^) . s and Others. Fisner ies in Hungary. Agricul ture 
and food. (n .d . ) ; 7 9P, 
This account presents the e n t i r e range of a c t i v i t i e s in 
Hungarian f i she r i e s and f i sh ing en t e rp r i s e s . A brief h i s t o r i -
ca l acccxint i s given and then the present s i t ua t i on and 
achievements are described. Further information i s given as : 
market f ish; s t a t e form f i s h e r i e s , cooperative f i s h e r i e s , 
spor t f ishing; mechanization; f i sh processing and marketing; 
research and t ra in ing ; in te rna t iona l r e l a t i o n s . 
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1C2. IND'JJ'i\<v, INj iA. 
ElbHlNG NO d i r e c t i o n ; ( e i a i t o r i a i . ) Econanlc t i m e s . 5; 1^84, 
29 Sep; 1-2. 
The d i scove ry of s e v e r a l new f i s h i n g grounds c»i t h e I n d i a n 
c o a s t by t h e f i s h e r y survey of I n d i a should no t ccrae as a b ig 
s u r p r i s e . Miat i s worse even of t h e few f i s h i n g grounds which 
a r e Known, only a hand j&ai a r e being e x p l o i t e d . Marine f i s h 
p roduc t ion has i n c r e a s e d from 1.445 m i l l i o n t cnnes i n 1983. 
P u l l e r u t i l i z a t i o n of t h e s e p rec ious r e sources ccxild have made 
a major d i f f e r e n c e t o t h e ch rcn l c protexn sho r t age t h a t t h e 
c o u n t r y f a c e s . Unless t h e marine technology i s improved t h e 
I n d u s t r y cannot be put on an even k e e l . Before New Delhi c o r r e c t s 
i t s p o l i c y focmulat ions i n t h i s d i r e c t i o n e l o b c t a t e surveys should 
be under t aken t o pin p o i n t i n e x p l o i t e d f i s h i n g ground i n our 
e x c l u s i v e economic zone. The count ry has s o f a r made do with 
only a f r a c t i o n of t h e c o a s t a l teaFs?i?fe'«Fy.periphery. 
10 3 . KER.UiA. 
DV^JMIAKNATH (DV) . K e r a l a ' s s ea food i n d u s t r y . Economic t i m e s . 
7 ; 198 4,2 Mar; 5-8+. 
Descr ibes t h a t prawns were s e n t t o USA by Kera la i n e a r l i e r 
s t a g e and t h e Americans l i k e d i t now I n e i a i s one of t h e 
l e a d i n g marine food expofcing ccwnt r i es of t h e world. About 35 
Sea food i tems a re being c u r r e n t l y expor ted from Kera la fo r 
d i f f e r e n t c o u n t r i e s of t h e world. According t o da ta a v a i l a b l e 
I n d i a ' s I n d i a ' s s e a food expor t s reached an a l l t ime h ighe r 
K e r a l a ' s s ea food I n d u s t r y develops t h e economy of t h e f ishermen, 
road l i n k in Kera la s t a t e and f r eez ing p l ^ t s . 
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BARMAN (Ashim) . Fish Seed industry in west Bengal - i t s 
problems and prospects . Indian Express. 9; 1986, 4 J u l ; 1-4. 
Describes tha t within s i x years, west Bengal produces 
t h i r t e e n hundred mil l ions t o f ive thousand ml l l icns of 
f ish seed which i s more than 76% of the t o t a l production of 
t h e country . This i s due t o the la rge number of f i sh breed-
ing u n i t s in both p r iva te and public sec to r . Good cu l t iva ted 
spec ies should take care for t h e i r growth and t ranspor ta t ion 
from one place t o other. 
10 5. NANDA (Kiranmay) . Fishery a c t i v i t i e s in West Bengal. 
Indian Express.9? 1986, 4 J u l ; 3-9. 
Describes t h e prodaction of f i sh seed in a la rge quant i ty 
does not convey any r ea l meaning of t he produce does not 
f ind i t s proper place in t a b l e f ish production. After a l l 
q u a l i t y f ish seed, i s only one imput of t ab l e f i sh pro-
duct ion. I t i s e s sen t i a l t ha t other factors of production 
should be made avai)lable t o the farmers sumitaneously. These 
requ i res su i t ab le projects for making the other imputs v i z . 
f i s h feed, fertili-^'er, t r a i n i n g f a c i l i t i e s and i n s t i t u t i o n a l 
f inance avai lable t o the farmers. I t a lso describes the 
in land f i she r i e s sec tor , t r i b a l sub-pxan marine sector and 
welfare measures. 
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10G. IN J'JJTRY, Jn rr-.} ^^r-l on t o 
CHATTOPADHYAT (SS) , F i sher ies and miral development. Indii^n 
Express. y;l986, 4 J u l ; 1-8. 
Describes the ru ra l economy must necessar i ly depend 
upon a a l l round development of agr icu l tu re and i t s a c t i -
v i t i e s . The fishermen a lso derive programme benefits d i r e c t l y 
from the FFDA, In the marine sector a belated beglning was 
made in 1982-83 by organising the poor marine fishermen i n t o 
groups and cooperat ives . In the h i l l y d i s t r i c t of Darjeeling 
t h e development of f ishery was unthinkable even a decade ago. 
But now-a-day ' Jhora fishery* has been introduced. Wfest 
Bengal i s a l so r ichy eudov^ed with ox-bOw laues var iously 
c a l l e d beals , baors, e t c . Vfest Bengal has the l a rges t 
p o t e n t i a l for developnent of brockish water resources . 
107. SAXENA (BS) . F isher ies in India : S^^ewed P r o i r i t i e s , 
wupplus funds. Economic t imes.b; iy84, lb Oct; 3-6. 
Describe tha t the developnent of marine f i she r i e s 
i s c a p i t a l in tens ive and inland f i sher ies labour in tens ive , 
t he disproport ionate expenditure of 91.86% and 81.88% on 
t h e development of marine fasher ies and of only 2.44% and 
9.y4% on inland f i she r i e s during the fourth and f i f th f ive 
year plans, respect ively can be hardly j u s t i f i e d spec ia l ly 
in view of the conparative returns received in terms of 
f i s h production from the two sec tors Indian f i shing industry. 
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Not only t h a t t h e r a t x o i s very hxc^ i n marine as compared 
t o both t h e s e c t o r du r ing t h e f i f t h f i v e year p lan than 
t h e f o u r t h p l a n , i n i s dserves t o be c r i t i c a l l y examined t o 
i d e n t i f y t h e reasons t h e r e of and sugges t rennedial ffleasures 
for t h e Same, 
108. INDUSTRY, PI2XU. 
BERMEJO (A) , An Over view of t h e perunian f i s h i n g i n d u s t r y 
i n 1982. Pesca . 40, J -4 ; 198 2; 15-21 . 
An over view of t h e f i s h i n g i n d u s t r y i s of peru dur ing 
t h e year iy8 2 i s given s t a t i s t i c s on p roduc t ion of s e v e r a l 
s p e c i e s p r o c e s s i n g and marke t ing of marine p roduc ts a re 
proistLded, 
109. FISHES, LIFE CYCLS. 
JOUBERT iCSvii , Aspects Of t h e b iology of f i v e spec i e s of 
i n s h o r e r ee f f i shes on t h e n a t a l c o a s t . South A f r i c a . 
Xinrfe«tilcation r e p o r t of Cfccanooraphic Research i n s t i t u t e ^ 
Durban. I6 ; l98l4 . 
Descr ibe with t h e morphometries, l e n g t h composi t ion of 
a n g l e r s , c a t c h e s , sex r a t i o s , s i z e s a t sexual matxirity and 
b reed ing c y c l e s of txve s p e c i e s of i n s h o r e r ee f f i shes which 
a r e h e a v i l y e x p l o i t e d by ang le r s on t h e n a t a l coas t , namely 
d ip lodus s a r g u s . Sarpa s a l p a , Neoscorpis l i t h o p i l u s , co rac in -
us m u l t i f a s c i a t u s and ponadays ollvaceum. i n sho re r e e f s 
c o n s t i t u t e and important n u r s e r y a rea f o r j u v e n i l e s of were 
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t e l e o s t s with exceptico of S. sa lpa . Whd:±h breeds in Natal 
during winter af ter migrating frcm the cape coas t . S, salpa 
juveni les which have not been observed in na t a l , may be 
a s s i s t e d in t h e i r migration t o the cape by the agulhas cu r r -
en t , P. Clivaccum occuring an enshore reefs are pre-doni-
nan t ly immature. While adults occur mainly on off shore 
r e e f s , 
1 1 0 . IRISHES, MA1\[AGEMSNT, ADV.M-ITAa-:^ , 
SAMSON (ED) . B e n e f i t - c o s t r e l a t i o n s h i p s i n f i s h e r i e s mana-
g e m e n t . Jb'ish t o d a y . 4 , 1 ; 1982; 1 5 - 9 . 
D e s c r i b e s t h e f i s h e r i e s managenent a r e s i g n i f i c a n t l y 
d e p e n d e n t on t h e b e n i f i t s t h a t may be d e r i v e d t h e r e form 
and t h e c o s t s of a t t a i n i n g t h e s e b e n i f i t s . A l s o c o n s i d e r e d 
t h e ove r i n v e s t m e n t , o v e r f i s h i n g , c o n f l i c t s , among u s e r s 
of r e s o u r c e s and r e s o u r c e s d e p l e t i o n . 
1 1 1 . CvMNfGO. 
FCNTANA(A) and CAYRE(P). Possible f i sher ies managenent in 
t h e Cango people 's republ ic . Document a. 1^81; 323-35. 
Marine f i sh i s present ly t he main animal protein n u t r i e n t 
of Congolese people because of a f ishing industry landing 
some 18,000 tons of fresh f i sh at pointe Noire and of i t s 
r e l a t i v e l y low cost , compared with meat food. However, the 
na t iona l demand i s far from being s a t i s f i e d in s p i r i t of 
20,000 tons of s a l t ed dr ied and troxen f i sh imported in 
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1978 • The main causes of an i n s u f f i i i e n t supply in marine 
f i s h products are s tudied. 
112. -In x^ la t ion t o Fl^ Ai^ 5CS. 
POFFENBBRGER ^Jc*in R) . Operational and f inancia l c h a r a c t e r i s t l c -
s of reef f i sh vessels in the south a t i a n t i c and gulf of 
Mexico Areas, North American Journal of f i sher ies management. 
5, 3A7 1985; 37 9-88. 
Describe cost and revenue data co l l ec t ed fron reef f i sh 
fisherman in the southeastern un i ted s t a t e s provided a compre-
hensive f inancia l and operat ional p ro f i l e of conmercial 
f i sh ing vessels during 1980-81. Owner operated vessels a lso ha« 
s i g n i f i c a n t l y be t te r f inancia l performance than firm operated 
v e s s e l s , Comparision of r i sk , however, did ind ica te tha t owner 
operated vessels were operated less conservatively than vessels 
operated by non-Owners, 
113, FI3H£S, MARKETTNG. 
MARTIN ^RE) and o t n e r s . Toward an improved sea food nomenclature 
sys tem. Marine f i s h r ev iew. 45;7-i»; 1983; J u l - S e p t ; 1-20. 
M a r k e t a b i l i t y of under u t i l i z e d spec i e s i s d i f f i c u l t 
because many of them have names t h a t a re u n f a m i l i a r or i n 
a p p r o p r i a t e for a d v e r t i s i n g pu rposes . For t h i s reason a com-
p rehens ive p r o j e c t i s be ing developed t o implement a new 
system f o r e s t a b l i s h i n g market names t o r f i s h e r y products based 
on t h e i r e d i b i l i t y c h a r a c t e r i s t i c s , This p r o j e c t w i l l have 
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a major pos i t ive impact on f ishery products in t he market 
place/ with ben i f i t s t o consumers, the industry, and 
regula tory agencies, 
114, EVENSCN (Michale D) and EWING IRD) . Long; term Reten-
s lon of f luorescent pigment marks by spring chlnook salmon 
and summer s teelhead. North American loumal of fesherles 
Management. 5, 1? 1985; 26-32. 
Describe the fluorescent polystyrene pigmenr was used 
t o mark juveni le spring chirook salman and Steelhead 
re leased from cole r i v e r s hatchery on the rogue, r ive r , 
Oregon, Sixty percent of the adult for upto spr ing chlnook 
salmon re ta ined the pigment marks fear upto 54 months, and 
two- thi rds of the adult summer steelhead re ta ined the marks 
for 56 months. Reductions in pignent re ten t ion were associa-
t ed with (l) changes in the skin during gonadal maturation, 
115. TRANQUILLI (John A) and CHILDERS (William F) . Growth 
and survival of la rge mouth bass tagged with floy Anehor 
t a g s . North American journal of f i sher ies managgnent. 
2, 2? 198 2; 18 4-7. 
Describe the growth and survival of 50 la rge mouth bass 
tagged v/ith floy anchor I age and and marked with a 
pec tora l f in c l i p were compared t o a control group of 50 
untagged and unmarked baSs during a l9l-day study period 
in a 0.08 hectare pond, Survival of the experimental and 
con t ro l groups was lOO and 98% respec t ive ly . There was no 
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s i g n i f i c a n t d i f f e r e n c e between t h e t o t a l e l n g t h s , weic^ts 
or cond i t i on values of f i sh in t h e exper imental or c o n t r o l 
groups a t e i t h e r t h e p t a r t Or and of t h e exper iment . 
11 G . Fl Si ll-:5, I-.Ai^  HiOLOG-^ , 
aACOB (SS) and o t h e r s . Length - v^ ight r e l a t i o n s h i p i n t h e 
L a r v i c i d a l f i s h e s a p l o c h i e l u s l i n e a t u s and macropoolus 
c a p a n u s . Comparative phys io logy and ecology. 9, 3; 1984; 
159-63 . 
Descr ibes i n t h e L a r v i c i d a l f i she s a p l o c h i l u s l i n e a t u s 
and macropodus cupanus, t h e mathematical r e l a t i o n s h i p b e t -
ween f i s h l eng th and weight de r ived t o f a c i l i t a t e t h e i r i n t e r 
convers ion and computation i n t h e f i e l d , r e v e a l s t h a t the p 
p a t t e r n of i n c r e a s e in l e n g t h p r o p o r t i o n a l t o weight i s 
exponen t i a l i n a l l c a s e s . However t h e l eng th wexght r e l a t i o n -
s h i p s of t h e two sexes i n both f i s h e s a r e s i g n i f i c a n t l y -
d i f f e r e n t . A check on t h e a p p l i c a b i l i t y of t h e cube law r e -
l a t i o n s h i p r e v e a l s t h a t tiiieir growth i s no t s i g n i f i c a n t l y -
d i f f e r e n t from i s o m e t r i c growth, proving t h a t t h e i r body 
form carforms t o t h a t of t h e i d e a l f i s h , 
117 . RISHI (KK) . F t e l imina ry r e p o r t on t h e karyotypes of 
e i g h t e e n marine f i s h e s . Research b u l l e t i n of Punjab* 
U n i v e r s i t y Sc ience . 24 ,3-4 ; 1973; 161-2, 
Descr ibes t h a t e igh teen marine t e l e o s t s , belonging t o 
f i f t e e n d i v e r s e f a m i l i e s , were c y t o l o g i c a l l y ana lysed . The 
numer ica l and morphological f e a t u r e s of t h e karyotypes e s t a -
b l i s h e d for varicxis spec ies a r e a l s o q iven . 
103 
118. MENZES (MR), Morphometric Study of s a r d i n e l l a 
longiceps and sa rd ine l l a f imbriata from the Goa region. 
Mahasaaar. 8, 1-2; 197 5; 67-79. 
The metric and mer i s t i c characters of S, Llngiceps and 
S, funibr ra ta from the Goa region co l lec ted from Dec. 197 4 
t o Feb. 197S have been s tudied and the r e s u l t s obtained 
have been compared with those of the e a r l i e r workers. The 
deviat ions found in the local populations in both species 
so d i s t i n c t i v e t h a t they may be regarded as canpris ing of 
Separate sub groipss 
119. JAYARAM (KG) and RANi SINGH. Contribution t o the study 
of bagrid f ishes XVI conparative account of t he c rania l 
musculture in four bagrid genera with a note en t h e i r 
phylogeny. Recommendation of Zoological Survey of Ind ia . 
BO, 1-2; 198 2; 231-50. 
Describes the mandobular and byoid musculature in the 
osteoeranium of four bagrid f i shes . Rita r i t a , Horabagrus 
braclysoma, Mystus qu l io and Acrichthys aor was inves t iga ted . 
Further in r i t a the intramandibuloris mussels i s in se r ted 
only on tne quadrate. The origin of l a r a t o r operculi from the 
p t e r c t i c i s by means of a rendon ins tead of the nucies . 
Comparing the over a i l features of r i t a with other th ree 
journal i t becomes approent t ha t r i t a i s pr imi t ive than 
o the r s , Rxta appears t o havs evoked independently and may 
nave g^  ven r i s e t o chrysicnthys l i k e fishes which in turn 
may have given r i s e t o Hora bagrus l i ke forms. 
104 
120- cHi:: i.. 
ZHENG(W) . Comparative morj i iologicai s t u d i e s of t h e o t o l i t h s 
of Chinese ca rang idae and o the r f i s h f a n d l i e s . T ransac t ion of 
China I c h t h v l o g i c a l . s o c i e t y . 1981; 39-54. 
Descr ibes t h e r e s u l t s of a comparat ive s tudy of t h e 
o t o l i t h s of 30 s p e c i e s of ca rangidae and 6 spec i e s of r achy -
c e n t r i d a e . For mionidae^ menidae, l a c t a r i i d a e and scombridae, 
found frcm t h e China seas a re p r e s e n t e d . The morphological 
f e a t u r e s of t h e o t o l i t h a r e a a t l i n e d and t h e i r taxonomic 
s i g n i f i c a n c e d i s c u s s e d . 
1 2 1 . FISHES, MOTALITY. 
DOTSCN (Thurston) . M o r t a l i t i e s i n t r o u t caused by gear t y p e 
and a n g l e r - Induced s t r e s s . North American jcuzmal of 
f i s h e r i e s manaaonent. 2, 1; iy82; 60-5 . 
Desc r ibe t h e m o r t a l i t i e s of hooked and r e l e a s e d t r o u t 
were measured a t four mcntana s t a t e h a t c h e r i e s i n i y78 . At 
ye l l ow s tone r i v e r Crout ha tchery , c u t h r o a t t r o u t cauc^t by 
s i n g l e b a r b l e s s , s i n g l e barbed, and barbar t r e b l e hooks and 
l anded r a p i d l y showed no s i g n i f i c a n t m o r t a l i t i e s . At washoe 
park t r o u t na t cha ry . Big s p r i n g t r o u t he tachery , and b lue 
water t rOut ha tche ry , rainbow t r o u t caught and r e t u r n e d t o 
water of f i v e d i f f e r e n t tempera tures (47~6l *»P) shox^«d m o r t a l i -
t i e s t h a t i n c r e a s e d frcm 0 t o 8.6% with i n c r e a s e d water 
t e m p e r a t u r e . 
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197, BELL (Chales E) and K"XNARD(Boyd) , Mortal i ty of adult 
American shad passing through a 17-MW Kaplan turb ine at a 
low-head hydroelect r ic dam. North American ioarnRl of 
F isher ies management. b$ If 1985; 33-8, 
Describe t h a t , in May 198 2, we inves t iga ted the mor ta l i ty 
ot pre-spavning American shad (Ova: a 5 hcur period a f t e r 
passage tnrcuc^ the 17-Mw Kaptan turo ine at HoiyoKe, Dam, 
Connecticut r i v e r , Massachusetts radio telemetry was used 
determine tne survival of 36 t e s t f i sh during 7 experiments 
by comparing t h e i r movenent pat terns with those of 21 
s e c r i f i c e d f ish t h a t were a l so passed through the tu rb ine 
s i x t y nine cont ro i f i sh f i t t e d vdth dummy tags were re leased 
and held xn an stream net for d i rec t observation of morta l i ty 
due t o handling and tagging, 
123. eff eote of PCLLTITICN. 
GANAPATI (PN) and RAMAN (AV) . Mass mor ta l i ty of f ish in the 
Visakhapatnam harbour. Indian Journal of Marine Science. 
5, 1; 197 6; 134-5. 
Describes tha t the mass mor ta l i ty of fish was observed 
in the Visakhapatnam Harbour, v*iic±i rec ives both indus t r i a l 
and domestic effluents frcxn i s t a l l a t i o n s located in i t s 
environs. Mortal i ty might nave been caused by the sudden 
discharge of la rge quant i ty of acids and sulphur dioxide 
and also caused by asphysiation due t o lowered Oxygen tension 
and presence of abnormal quan t i t i e s of free Co_» 
1 n cj 08 
1?4» MORTALITY, I n iA, CAr.IClfr. 
MEMCN (Gopnathan N) and MATHEW (CV) . Mass m o r t a l i t y of 
c a t f i s h e s and o the r bottom fauna a t Pudiappa, C a l i c u t . 
Marine f i s h e r i e s in format ion s i c n e c e . 62; 1985,Mar-Apr; 14-6 . 
Descr ibes t h e sea off c a l i c u t suddenly became r o u ^ 
on 7 t h Apr i l 1984 and s e v e r e wind, h igh waves and s t r o n g 
b r e a k e r s f lodded t h e c o a s t a l a reas between pudiappa and 
Beypore. During t n e days when rough s e a cond i t i ons p r e v a i l e d 
t n e f low of water was from south t o n o r t h . Thus, t h e r e was a 
t o t a l churning up of t h e bottom mud in t h e bay consequent en 
high waves. The waves washed huge q u a n t i t i e s of f i s h e s and 
mud i s t h e sho re , with i n s h o r t pe r iod t h e beach was ca rpe t ed 
by f i s h e s and mud. I t was found t h a t more than 90% of t h e 
f i s h e s washed ashore were c a t f i shes of a s i n g l e s p e c i e s . 
S i n c e t h e s p e c i e s i s a seanenger l a r g e shoa l s congrega te i n 
f i s h i n g harbours and c o a s t a i f i s h l a n d i n g areas v^ere more 
food i s a v a i l a b l e . 
12 5. IRISHES, MUT.:ilTIC:^ I. 
STEIMLE (PW, J r ) and OGRE (L) . Pood of f i sh c o l l e c t e d on 
a r t i f i c i a l r e e f s i n t h e New York Bight and off chu r l e s t on. 
Na t iona l Marine f i s h e r i e s su rvey , J H I 198 2, J u l ; 4 . 
The s t u d y d i s c u s s t h e r o l e of t h e epifauna which develops 
on a r t i f i c i a l r e e f s and o ther su r f aces xn p rov id ing food 
food f o r t h e f i s h popu la t ions found near a r t i f i c i a l r e e f s i n 
t h e New York b r i g h t and off Char les ton south Ca ro l i na . 
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AL-JUDAIMI (MM) end Others. Prokimate composition and 
n u t r i t i v e value of same important food fishes from the 
Arabian gulf. Fish Bul le t in . 79, 1;1981; 211-2. 
The Arabia gulf countr ies including Kuwait have r ich fish 
taunas and Kuwait with a coast l i n e of aboxt 140 km, has a t 
l e a s t 131 fish species in 64 families viiich are taken in 
canmercial t r awl s . The proximate ccmposition and n u t r i t i v e 
value of sane of the important f ish food fishes from Kuwait 
a re reported for use of consumers, d i rec t icans and the 
f i sh ing indust ry . 
197. YOOLNA &USIO. Variation in the chemical ccmposition of 
d i f f e r ^ i t sect ions of the f lesh of c l a r i a s batrachus. I n d i ^ 
Journal of Zoology. 3, 1/2; 197 5; 39-42. 
Mark var ia t ions in t he chemical ccmposition were obser-
ved in di f ferent sect ions of the f lesh of ca t f i sh . The 
p ro te in d i s t r i bu t ion pa t te rn was s imilar in the head and 
middle regions of the f i sh while a low protein value was 
Observed in the t a i l region, Tne head and the t a i l region 
comprised the best scwrce of t o t a l fa t and minerals . The 
moisture content vas inverse ly t o the t o t a l f a t and l i p i d 
con ten t s . The s igni f icance of the observed d i s t r ibu t ion 
i s been discussed. 
l O S 
128. BISHOP (David G) and o thers . Juipid ccmposltion of 
Blender tuna a3 r e l a t e d t o l i p i d ccmposition of t h e i r teed . 
Journal io f fish research board Canada. 
The depot l i p id s of specimens Of slender tuna were 
c h a r a c t e r i s t i c of Zooplankton on which each was feeding. 
The l i p i d s of the k r i l l and of the depot fa ts were unusua-
l l y reach in eicosaenoic and docosahexacnoic acids, although 
the f a l l y acid composition of sample of k r i l l from individu-
al tuna stomachs varied markedly. This var ia t ion was r e f l e c -
t e d in the f a t t y acid composition of the tuna depot l i p i d s . 
Because of the nature of t h e i r d ie t , the compositicn of the 
depot l i p i d s of the slender tuna varied s ign i f i can t ly fron 
those of other tuna spec ies . The l i v e r l i p i d s of the 
s lender tuna vere more c h a r a c t e r i s t i c s of a l l fish l i v e r o i l s , 
17V, BROMLEY (PJ) and SMART (G) . The effect of the major 
food categories on growth, ccmposition and food conversion 
in rainbow t r c u t , Aqualculture. 23, 1-4; 1981, Apr; 325-36. 
The present study shows t h a t when effor ts was made t o 
s tandard ise the nu t r i en t content of the d ie t s by using the 
some Or s imi lar ingredient i n t h e i r preparation the food 
category t o v^ich the d ie t belonged was of l i t t l e s ign i f i can-
c e . Trout fed t o s a t i a t i o n on a dry ccmpound feed a moist 
compound a mixture of ccmpound f«ed and indus t r i a l f i sh 
exhibi ted almost iden t i ca l performance. Poorer performance 
on two other categories of food, which included an i ndus t r -
i a l f i s h based d i e t and a l s o a mixture of compound feed 
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and f i sh s i l a g e , was more convincingly a t t r i bu t ed t o the 
use of in feror qua l i ty ingredients than t o food category. 
130. MEINKE iWii) and o the r s . Composition, n u t r i t i v e value 
and sensory a t t r i b u t e s of fish s t i cks prepared from minced 
f i s h f lesh f o r t i f i e d with textured soyaproteins, Marine 
f i sh review. 45, 7-9; 198 3, Jul-Sep; 34-7. 
Describe the use of constant r a t i o of minced f i sh 
pro te in t o textured soyprotein resu l ted in f ish s t i cks with 
good sensory c h a r a c t e r i s t i c s and n u t r i t i v e value. Lysin and 
methionine were approximately 20% lower in soy-supplemented 
f i sh s t i cks prepared from pure mined f i s h f lesh frcm the 
same spec ie s . 
131. MUKUNDAN (MK) and Others. Comparative study of the 
n u t r i e n t content of f i sh and she l l f i s h . Fish technology 
Society and f ish technology, cochin. 18, 2; 1981, J l y ; 129-32. 
The amino acid mineral and proximate composition of 
mul le t , mackerel, crab and prawn are repor ted. The sflata are 
used comparing the n u t r i t i o n a l qual i ty of the f i sh and she l l 
f i s h . Further dimena acid composition serened for t h e i r 
adequeny t o made the WHO recommended pat tern of ex ten t i a l 
amino ac ids . 
112. REINITZ (Gary). Acceptabi l i ty of animal fa t in d ie t s 
for rainbow t rou t a t two environmental temperatures. 
Prooressiige f i s h - c u l t u r i s t . 42,4; 1980, Oct; 218-222. 
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The p a r t i a l replacement of e i ther soy o i l ©sawfish 
o i l with animal fa t in d ie t s fed t o renbow t rou t had no 
adverse effects on the f i s h . Pish held a t il*C tended t o 
have less whole body f a t and more y io le body moisture than 
did f ish held a t 20°C. Condition factor was not s i gn i f i c an t -
l y co r re l a t ed with any d ie ta ry factor, performance factor, 
or viiole-body composition,the study confirmed the findings 
of other inves t iga to rs t ha t animal f a t s are su i t ab le sources 
of energy for use in front feeds, 
133. SCHUIZCD) and o thers . S u i t a b i l i t y of pur i f ied d i e t for 
comparative s tudies with rainbov^-trout and coho-salman. 
Tiephvsio la ica l Tjernahr Futer mi t te lesd . 45, 5; 1981; 252-61. 
Describes the p re requ i s i t e for systgrtatic n u t r i t i o n a l 
s tud ie s with f i sh i s the s tandizat ion of the feeding mixture 
I t repor ted a feeding mixtiire and was t e s t ed in th ree feed-
ing s tudies with rainbow t r o u t and coho salman. This pur i f ied 
d i e t consis ts of few and pure ccmpcnents so t h a t i t can be 
reproduced any t ime. The special e f f iec t s of di f ferent food 
in gradients can be demon tost r a ted qui te c l e a r l y . 
^•>.£, SKREUE(A), U t i l i z a t i on of f i sh and animal biproducts 
in the milk n u t r i t i o n . Acta agr icu l tu ra l scau<j .^ 31, 2; 
1981; 171-98. 
Describes the f i s t v i scera products were studied as 
prote in sources ±n mink d i e t s . Main emphasis was given t o 
f i sh v iscera s i l a g e prepared by formic acid, propinxc acid 
I l l 
preservat ion auto lys is , heat ing and fa t separa t ion . When 
properly handled and processed f i sh v iscera are p o t e n t i a l l y 
a useful feed rescurce for mink. Hoeever, acid preservat ion 
would se t a l imi t to i t s inclusion level in minic d i e t s . 
1^5. compcmd t^ th , GALCRTC 'r^ns, 
AFSAR (MR) .observation ca lor ic value and moisture contents 
of sane marine fiishes. Biological Bullet in of India . 4,2; 
198 2; 108-10. 
Describe fish i s a valuable and eas i ly acceptable 
source of food, r i ch in protein and other organic ccrapounds 
small f ishes shows lower ca lor ic value than the bigger one. 
Labeo r o h i t a (Rahu), Wallagoathu (Buari), Clupisoma garua. 
(Gliarua), Entropiichthys vacha (Bachwa) and c l a r i a s batrach-
us (Mangur) are popularly consumed by the people of the 
l o c a l i t y . The objective of t h i s work was t o determine the 
c a l o r i c values and moisture contents of muscles of some 
f i s h e s . 
lar., CHiaarAL coi-'PO'-^iTir^. 
PICKSTCN (L) and o thers . The n u t r i t i o n a l composition of some 
New Zealand marine f i s h . New Be aland j o u r n ^ of sc ience . 
2b, 1; 1982; 19-26. 
Describes analyses for nu t r i t i ona l value of 9 species 
of f ish c a u ^ t around New Zealand are reported. There were 
analysed for probein, l i p i d s , moisture, ash, amino acids. 
1 1 2 
f a t t y acids, thiamine r ibof lav in , n iac in , soditim, potasium, 
calacium, phcssphorus, roagnesi\jiin, iron, zinc, manganese and 
copper. The species analysed were barracouta, red cod, hoki, 
s i l v e r king f i sh , blue macXerel, jack raackerd monkfish, blue 
warehcw and s i l v e r ware hou. 
137. co.-npared ^-dtb. MW^ T, 
KURODA(Noriaki) and TAKESHI (Negishi) . Contents of plasma-
logen in foods. Research Bulletin obihiro University s e r l a l - I 
9, 2; 197 5; 371-4. 
The plasmalogen contents of phospholipids in various 
meats f ish and beans were determined. The values ranged 
between 7-13%, 4-6% and 0.1-0.2% for meat, f ish and beans 
r e spec t ive ly . 
1^8. RIVER, 
VlJAYARAOiANVAN (S) and Others, Caloric values of es tor ine 
and marine organisms from Goa. M ah as agar. 8, 1-2? 197 5; 9-14. 
Describes c l o r i c contents of 7 species of sea weeds and 
64 species of animals represent ing molluses, crustaceans 
and f i shes were determined. Large difference in the c l o r i c 
values between the species of the same graip and between 
the groups were observed. The frequency d i s t r ibu t ion of the 
number of species against the energy values was found t o 
be skewed towards higher ranges. 
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139. NTITRITIVV: 7\LUZ g f f cc t Of Ih^ \^, 
ZOMBADE(SS) and SATHE (BS) . R e l a t i v e va lue of d i f f e r e n t 
l a b o r a t o r y t e s t s t o d e t e c t n u t r i t i v e l o s s due t o h e a t 
t r e a t m e n t . Indian lourna l of N u t r i t i o n D i e t . 14,7; 1977; 
20 3-7 . 
Desc r ibes t h a t a s tudy was under taken t o de termine t h e 
r e l a t i v e s e n s i t i v i t y of d i f f e r e n t l a b o r a t o r y t e s t s t o 
d e t e c t n u t r i t i v e l o s s i n samples of f i s h meal and grcxind 
n u t cake due t o hea t t r e a t m e n t , r e s u l t s showed t h a t m ic ro -
b i o l o g i c a l assay u s i n g te t rahymena pyr i f Qrmis W. was more 
s u i t a b l e , 
140 . PR ES ER VAT ION . 
PARK (YH) and o t h e r s . Changes i n con t en t s of amines in t h e 
dark f l e s h e d f i s h meat dur ing p roces s ing and s t o r a g e . 
B u l l e t i n of Korean f i s h s o c i e t y . 14, 1; 1981;7-14. 
Descr ibes t h a t the secondary amines a r e known as 
one of t h e p recu r so r s of n i t rosamxnes vdiich a re p a t i e n t 
c a r c i n o g e n i c compounds for human being and animals in t h i s 
s t u d y , t r imethy lmine and dimethyl amine c o n t a i n t s of s a l t e d , 
h o t a i r d r i e d and sun d r i e d samples of two ccnrmercial 
f i s h e s , mackerel and s e e r f i s h were analysed and q u a n t i t i v e -
l y compared a t t h r e e d i f f e r e n t t empera tu re c o n d i t i o n s . 
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14.1, SCNG(DJ) and o thers . Studies on n i s to log ica l changes 
in Sea foods during processing and s to rage . 1. changes in 
muscular t i s sues and t a t migration of ee l , during drying, 
Bu l l e t in Qf^Korien t i sh soc ie ty . 15, 2? 1^82,Apr; 137-46, 
His to r i ca l study of e l l was ca r r i ed cut to determine 
t h e ef fect of drying an muscular t i s sues and fat movement 
changes of muscular t i s s u e during drying may be devided 
i n t o two s tages ; ear ly and l a t e in the ear ly s tage there was 
apparent dehydration of ccnnective t i s s u e whil® in the l a s t 
s tage muscele f iber debydraticn appears t o occjure. When 
muscular t i s s u e was heated the connective t i s s u e melted 
while muscele f iber dehydrated and s o l i d i f i e d . 
142. ZHANG(T) , His tor ica l changes m the fish muscele 
during freezing and trozen s torage, marine fish research . 
2; 1981; 57-68. 
Deals with h i s to log ica l changes m the muscele of some 
commercial f ishes during feeezing and frozen s to rage . The 
experiment were ca r r i ed out under various condi t ions, namely 
f reezing at different temperatures and r a t e s , frozen s t o r a -
ge at d i f ferent tonperatures freezing and frozen s torage by 
us ing f ishes iced for various periods pr ior t o freezing and 
f i shes with d i f fe ren t o i l contents subject ing t o t e s t s . The 
r e s u l t s obtained are repor ted . 
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143. NUTRITIVE VALUS, 2L::i>lI^ ^TS, TR CZ. 
JULSHAMN (K) and RINGDAL (O) . F i sh as a good source of 
t r a c e elements i n human n u t r i t i o n , p a r t i c u l a r l y r ega rd ing 
s e l e n i u m , F i s k (^ng, 69, lO; 1983, Jun? 273-6. 
Descr ibes t h a t t r a c e elements can be e s s e n t i a l or non 
e s s e n t i a l . Selenium i s an e s s e n t i a l t r a c e elo^ients in man, 
s o f a r i d e n t i f i e d on forming p a r t of t h e enzyme g l u t a t i o n 
p e r o x i d a s e . The l e v e l of selenium in marr ine in l a r g e 
p r e d a t o r y s p e c i e s . The selnium con ten t i s h i ^ e r i n organs 
t han musce l s . The bes t and most n a t u r a l way t o i n c r e a s e t h e 
amount of selenium in t h e d i e t i s t o ea t more f i s h , 
144, > ENZYMES. 
MUKUNDAN (MK) and ANTCNY(PD). D i s t r i b u t i o n of phosphocylase 
i n some f i s h and s h e l l f i s h . F ish t echno logy . 14, 2; l 9 7 7 ; 8 9 - 9 i . 
Descr ibes t h a t phosphory iase c c n t e n t i n muscle of 
seme f i s h and s h e l l f i s h were e s t i m a t a d , Jew f i s h and s e a T^-asi 
Naran recorded t h e h ighes t enzyme c c n t e n t among t h e f i s h and 
s h e l l f i sh s t u d i e d . As phosphoryiase i s t h e key enzyme i n 
g l y c o g e n o l y s i s , which i s t h e energy source of muscalar 
a c t i v i t y , t h e p o s s i b l e r o l e of phosphoryiase c c n t e n t as an 
i n d e x of muscular c a p a c i t y and p o s t mortem a u t o l y s i s i s 
d i s c u s s e d . 
116 
ailSHINA (NL) and o thers . Extract a b i l i t y of l i p id s from f ish 
and f i sh products . Vaper Pi t an . 1; 1976;65-72. 
Lipids were extracted frcm fish muscles and f ish 
products using a f i l t e r i n g separat ing funnel developed for 
determxning l i p ids in o i l -bear ing seeds and s e r e a l s . This 
technique was compared against the standard one accept by 
t h e s t a t e standards using the socklet apparatus for ex t r ac t -
i o n . The proposed ext rac t ion method yielded a higher l i p i d 
c on ten ts , 
146. PEED. 
TOYAMA(K) and o the r s . Histamine content of fish meal. 
Bulletim of Japanese soc ie ty of science f i sh . 47,3; 1981; 
415-9. 
Describe Histamine in f ish meals used as feeds has beed 
suspected in Japanese poul t ry industry . Therefore r e l a t i v e l y 
f i sh commercial products of f i ^ meal and f ish scraps were 
analysed t o ascer ta in the degree and the mechanism of h i s t a -
mine accumulation in the re products . Re la t ive ly higher amount 
of histamine was found in seme whole f ish meal manufactured 
from the red muscele f i sh , such as marckerel, sardine and 
anchory. There r e s u l t s suggests tha t f i sh soluble occupy a 
considerable portion of histamine accumalated in the d e t r i o -
r a t e d row f ish , and con t r ibu te t o the histcmine content in 
t h e v^ole meals t h i s produced. 
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4 7 . FOG::). 
VISWANATH(K) and o t h e r s . O b s e r v a t i o n on p r e p a r a t i o n of f i s h 
p r o t e i n c o n c e n t r a t e . B u l l e t i n of d e p a r t m e n t a l f i s h K e r a l a . 
1, l 7 l 9 7 b ? i 9 3 - 7 . 
D e s c r i b e s a m o d i f i c a t i o n f o r t h e MiT - w» UNICEF 
p r o c e s s which i n v o l v e d a t r e a t m e n t of mineced f i s h w i t h 
h y d r o g e n p e r o x i d e and t h e n , c o o k i n g w i t h g l a c i a l a c e t i c 
a c i d i s d e s c r i b e d . 
1 4 8 . f o r PCULTRY. 
M A H T A B ( S N ) . V a r i a b x l i t y of chemica l c o m p o s i t i o n of f i s h meal 
P o u l t r y A d v i s e r . 27, 12; 1984; 3 1 - 4 . 
D e s c r i b e s t h a t f i s h meal i s a p r o d u c t o b t a i n e d by 
d r y i n g and g r i n d i n g or o t h e r w i s e t r e a t i n g f i s h o r w a s t e of 
f i s h t o which n o o t e r m a t t e r i s a d d e d . I t i s an e x c e l l e n t 
s o u r c e of p r o t e i n f o r p o u l t r y . The v a r i a b i l i t y of cheT\ ica l 
c o i j i p o s i t i o n of f i s h meal i s s t u d i e d . 
1 ^ ^ . i n r e l a t i o n t o P iSTlClDtiS. 
PANDlAN (TJ) and BHASKARAN IR) . Uptake , a c c u m u l a t i o n and 
e l i m i n a t i o n of 14C DDO? i n t h e t i s h chnna s t r a i t u s , I n d i a n 
J c u r n a l e x p e r i m e n t a l b x o l o g y . 2 1 , 2; 1983; 8 8 - 9 , 
D e s c r i b e s r a t e s of u p t a k e a c c u m u l a t i o n and e l i m i n a t i o n 
of DuT i n t h e f i s h , C. ^ t r i a t u s , were e s t i m a t e d by esq^osing 
t h e f i s h t o a medium c o n t a i n i n g 96 h r . LC >E 50 (360 PPb) of 
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14C l a b e l l e d DDT, The fish tock up 8 3% of the pes t ic ide 
from the medium in about 12 h r . of ej^osure quant i ty of the 
p e s t i c i d e in i n t e s t i n a l adipose l i v e r , muscles and brain was 
est imated with l i q u i d s c i n t i l l a t i o n counter, A pos i t ive 
l i p i d - res idue r e l a t i o n was observed among the t e s t e d 
t i s s u e s . Brain and muscele had more DDE. Build up of a 
c r i t i c a l concentration of the pes t ic ide in brain i n i t i a t e s 
death of the f i sh , 
150. in r e l a t i o n , TTOraQLOGif.-
SIKCRSKI (ZE) , Modification of technological proper t ies of 
f ish prote in concentra tes . Review of food science n u t r i t i o n . 
14, 3; 1981; 201-30. 
Te l l s us the f ish prote in concentrates a re mixtures of 
cross l inked and aggregated molecules of d i f ferent muscele 
p r o t e i n s . The f ina l confirmation of t he conpcnents of the 
mixtures i s formed as a r e s u l t of des i rab le and s t ab l e 
sensory p rope r t i e s . The best r e s u l t s have been obtained by 
p a r t i a l hydra lys is of acylated proteins of the aggregated 
produces us ing sodixam metahexaphosphate. Various protein 
products of high technological •alue can a l so be obtained by 
enzymatic hydrolysis of the ravr mater ia l , followed by separa-
t i on of the l i p i d without Organic solvent ex t rac t ion , 
BROtijN (Paul B) and o thers , Protein d i g e s t i b i l i t y coef f ic ien t 
for year l ing channel c a l f i s h led high protein feeds tuf fs . 
The progress ive f i sh cu l tv i r i s t . 47, 2; 1985,Apr;94-7. 
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Describes t ha t year l ing channel ca l f i sh were held in 
a regula ted environment and fed high protein feedstuffs t o 
determine apparent protein d i g e s t i b i l i t y coe f f i c i en t s . These 
can be determined by feeding semipurified d ie t s containing 
a su f f i c i en t non prote in energy source and subs t i t u t ing the 
t e s t fedstuffs at an isonitrogenous l e v e l . Feed s tuf fs t e s t e d 
were ccrn gluten blood raeal, peanut meal, polutry by product 
meal, soybean meal blood meal, meat and bone meal. 
152. SQLANKKKK) and o thers . Edible f i sh powder fron 
Dhoma<, Fishery technology. 14, 1; 1977; 49-52. 
Describes t ha t edible f ish powder of h i ^ protein 
content was prepared frcm Dhcma using di f ferent methods, A 
comparative account of t ne ye i ld and qua l i ty of t he products 
prepared by these methods i s presented. 
153. STEEPENS (W) . Protein u t i l i z a t i o n by rainbow t r o u t and 
carp; A brief review. Aguaculture. 23,1-4? 1981,Apr; 337-45* 
Discusses the appropriate and simple measures of the 
u t i l i z a t i o n of d ie ta ry protein by f i sh are protein eff iciency 
ra t ioned productive protein va lue . E^otein u t i l i s a t i o n depend-
s e s s e n t i a l l y en f i sh species and s i ze , envircnemtal f ac to rs , 
p ro te in qual i ty , leve l of d ie ta ry protein and of u t i l i ^ a b l e 
d i a t e r y energy, kind of energy source and amount of feed. 
Important species such as rainbow t r c u t and crap are not 
i n f e r i o r with regard t o d ie ta ry protein u t i l i s a t i o n t o 
t e r r e s t r i a l farm aminaie. 
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15 4 . ii'DV^<T \G.ilS, 
SCHREIBER(W) and OEHLENSCHLAEGAR(j) , Anirjial p ro te in . 
Ullmann encyclopedia o£ technica l chemistry. 19, 4; 1980; 508-13. 
Fish prote in has a high ccntent of e s sen t i a l amino 
acids especia l ly l y s in , and i s there fore impoirtant for 
human food. After water ext rac t icn the f ish protein - con-
c e n t r a t e remains. The fish protein concentrate can be 
dissolved in ethanol or 2-propcnol, The che^iical composition 
of FPC i s analysed and examples of the use of FPE i s human 
food s tuf fs are given. 
1^5. EFFECTS. 
LEE (KH) and o thers , Acylaticsi of f ish pro te in : Effect of 
reac t ion condit ions en products . Marine f ish revxew. 
43, 3; 1981; 14-9. 
Acylation involves the chemical bonding of a small 
molecule in most instances acetyl c t succinyl t o the 
pro te in which r e s u l t s in an a l I t e r a t i o n of the e l c t r i c a l 
charge <xi the p ro te in . The objective of t h i s work was t o 
determine the r e l a t i v e r e a c h t i v i t y of the va r i a i s s i t e s on 
t h e f ish protein t ha t m i ^ t involve the acylation reagent 
and the in h ib i to ry effect of s u l f i t e on the acylation r e a -
c t ion was a l so evaluated. 
1 2 1 
15C. NUTiUTIVS \r/KhV'£, IMDiA. 
REDDY (Dasaradhami B) , P i s h i n g i n d u s t r y in I n d i a , Kas tem 
Econon i s t . 77, 14; 1981, 2 Oc t ;641 -3 . 
Descr ibes f i sh has s u p e r i o r n u t r i t i o n a l p r o p e r t i e s . I t 
i s r e l a t i v e l y cheaper and could e a s i l y beccme a key element 
i n man's f i g h t a g a i n s t hunger and m a l n u t r i t i o n t h e world over 
The author b e l i e v e s t h a t Ind ia with i t s v a s t p o t e n t i a l , 
shoudl accord high p r i o t i t y t o t h i s i n d u s t r y t o i n c r e a s e the 
n u t r i t i o n a l l e v e l of p roce in i n t h e Indian d i e t and a l s o t o 
e a r n r h e much needed fore ign exchange, 
1=^7. PROTEIN i n r e l a t i o n t o , TECHNOLOGY. 
MUKUNDAN M^K) and KURIYAN (C3C) , F i s h e r i e s i n xndia , Yojna. 
24, 19; 1980, 16 Oct ; 27-a . 
Descr ibes t h e marine, products ppin fo re ign exchange 
and enable us achieve s e l f s u f f i c i e n c y i n food. Also t h e 
problem of p r o t e i n d e f i c i e n c y i n I n d i a i d i e t can be so lved . 
I t i n c l u d e s about K r i l l , a shrimp l i k e p l a n k t o n i c c r u s t a c i a n 
i s an i m p o r t a n t source of p r o t e i n and a l s o abcxit Deep sea 
f i s h i n g and mar^-ne m i c r o f l o r a . The Japanese techniques and 
Ind i an t echn iques of f i s h e r i e s technology can be p lay impor t -
a n t r o l e f o r developing va r ious foods from f i s h with d i f f e r -
e n t S p e c i e s . 
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1 'T^B , Pi [V j i GL OGY off .^c t o-^ P i£.S3\J?..•:. 
FEATHERS (Mark G) and o t h e r s . E f f e c t s , of D e p r e s s u r i z a t l o n 
upon l a r g e mouth B a r s , N o r t h American J o a r n a l of management . 
3^ 1; l98 3y8fe-90. 
D e s c r i b e s t h a t t h e e f f e c t s of i n d u c e d , r a p i d d e p r e s s -
u r i z a t i o n upon l a r g e mouth b a r s s i m u l a t i n g c o n d i t i o n s conmon 
t o d e e p w a t e r a n g l i n g , were e x a m i n e d . S t a t i s t i c a l a n a l y s i s 
i n d i c a t e d t h a t s i g n i f i c a n t m o r t a l i t y o c c u r e d v^en f i s h were 
d e p r e s s u r i z e d f r a n s i m u l a t e d d e p t h s of 1 8 . 3 and 27.4in, 
I n d u v i d u a l s d e p r e s s u r i z e d from a l l d e p t h s e x p e r i e n c e d b l o a t i n g 
and some e x r e r n a l h e m o r r h a g i n g , w h i l e t h o s e d e p r e s s u r i z e d 
f r a n s i m u l a t e d d e p t h s of 1 8 . 3 and 27 .4 m e x p e r i e n c e d s e r v e 
i n t e r n a l h e m o r r h a g i n g and f o r m a t i o n of gas b u b b l e s i n t h e i r 
b l o o d . T h e r e f o r e , a n g l e r s may have t o r e f r a i n from f i s h i n g 
a t t h e r e d e p t h s i f t h e y i n t e n d t o r e l e a s e t h e i r c a t c h . 
1 5 9 . FR0C333TNG, 
ADAMS (JP) and O t h e r s . P r o c e s s i n g of s e a food i n i n s t i t u t i o n a l 
s i z e d r e t o r t p o u c h e s . Food t e c h n o l o g y . 37, 4; 1983, Apr ; 1 2 3 - 7 , 
D i s c u s s c r i t i c a l p r o c e s s i n g f a c t o r s f o r i n s t i t u t i o n a l 
s i z e d r e t o r t p o u c h e s , w i th p a r t i c u l a r emphas i s on e x t e r n a l 
h e a t t r a n s f e r r a t e c o e f f i c i e n t s of p r e s s u r i z e d w a t e r and 
s t e a m a i r m i x t u r e s ; t o p r e s e n t t h e r e s u l t s of a s t u d y c o n -
c e n n l n g pouch p r o c e s s i n g of v a r i c x i s s e a foods^ and u s i n g 
c o m p u t e r models t o p r o v i d e i n f o r m a t i c n d e t a i l i n g a p p r o x i m a t e 
p r o c e s s t i m e s and t h i a m i n r e t e n t i o n f o r v a r i o u s t h i c k n e s s of 
p o u c h e d t u n a . 
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1<0. COINING. 
BELLI DO (Delgado A) « S e a l i n g i n t h e canning i n d u s t r y . 
Documenta, a , 7 0 - 7 1 ; 197 9; 18-22, 
Inf Cdrmation on methods of s e a l i n g canned f i s h e r y p r o -
d u c t s i s given based on b ib l iog raphy and s t u d i e s conducted 
a t t h e f i s h e r y technology l a b o r a t o r y i n Ca l l ao , Peru, Double 
s e a l i n g of cans can be done u s i n g va r ious methods, r e s u l t s , 
d e f e c t s and s o l u t i o n s t o problems r e s u l t i n g trcm t h i s p rocess -
i n g a r e p r e s e n t e d . 
161 . e f f e c t s of THT^ R^MAL PROPERTIES. 
KUMBHAR (BK) and Other s . Thermal p r o p e r t i e s of f resh and 
frozen f i s h . I n t e r n a t i o n a l i cu rna l of r e f r i g e r a t i o n . 4, 3; 1981; 
143-6 . 
Desc r ibes thermal c o n d u c t i v i t y and thermal d i f f u s i i i t y 
of v a r i o u s f i s h spe<jies have been expe r imen ta l ly determined 
over a t e n p e r a t u r e range fron 20° t o 40"C a t i n t e r v a l s of 
10°C by t h e l i n e h e a t source metnod. Also discxass t h e 
knowledge of t h e r e thermal p r o p e r t i e s i s of high importance 
i n t h e economical and e f f i c i e n t des ign of n e a t i n g and c o o l i n g 
equipment and in op t imis ing and c o n t r o l l i n g food p r o c e s s i n g , 
^-''2, 5.n ra la t j .on t o axi-C.^T. 
GOPAL(TKS) and o t h e r s . Packaging of f i s h and f i s h e r y products 
p r e s e n t s t a t u s and f u t u r e p r o s p e c t s . Journa l of s ea foO(^ 
e x p o r t . 13, 1; 1981; 15-22. 
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The article revievgs the present stat.us and future 
prospects of packaging fish and fishery products in India. 
J-nformation is given on the packaging of frozen products, 
canned fish, fresh fish, dried fish, fish meal, pravai pickle 
and fish sausage. A brief description of the retort pouch 
a fiexiDle laminated food package that can with stand thernial 
processing and combines the advantages of the metal can and 
x.he boil in bag is given, 
15:^. TECmOLOGf^ 
BETHELL (j) , The role Of advanced technology in fish process-
ing. Anderv Montgomery conference divlsicai . 198 2; 17/-8l. 
The Application of advanced technology In farmed fish 
processing is discussed. I t i s of importance to present 
the product in a form that the customer vd.ll understand. 
Areas for future development are given. Long shell l ife, 
easy preparation and consumption, good flavoir retention, 
high value added but good consumer value are requirements 
vrfiich fish marketing demands of the immediate processing 
technology, 
ANGULO (Munante L) , Preliminary studies on the smoking of 
fish from continental waters fran the south eastern tropical 
forests. Document a. 8, 72-73; l980;86-90. 
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The s tudy was conducted in t h e s o u t h e a s t e r n t r o p i c a l 
f o r e s t of pe ru , Narive s p e c i e s of f i s h were u t i l i z e d t o 
p o p u l a r i z e t h e p r s s e r v a t i o n of f i s h by smoking among t h e 
a r t i s a n a l f ishermen of t h a t r e g i o n . There fishejnnen were 
t o u g h t t h e s t e p s invo lved in t h e smiJking of fish^ method 
which a r e d e s c r i b e d i n t h i s pape r . 
165. ELECrR07lSHlNG, TECHNIQUE. 
HEIMER (John T) and o t h e r s . P o s t - s t o c k i n g performance of 
c a t c h a b l e s i z e ha tche ry rainbow t r o u t with and wi thout 
p e c t o r a l f i n s . North American i o i r n a l of f i s h e r i e s manace-
SJeSit. 5, 1; 1985; 21-5 , 
Vfe compared r e t u r n s t o t h e c r e e l . Surv iva l , movements, 
and ^growth of s e v e r a l groups of h a t c h a r y rainbow t r a i t ha l f 
with f u l l y developed p e c t o r a l f i n s and h a l f wi thout p e c t o r a l 
f i n s we s tocked t h e f i s h a t two l o c a t i o n s on two d i f f e r e n t 
d a t e s i n I d a h o ' s two pe r tneu f r i v e r dur ing l97 9, and used 
a n g l e r i n t e rv i ews and e l e c t r o f i s h i n g t o a s sess t h e i r c h a r a -
c t e r i s t i c s . There was no s i g n i f i c a n t d i f f e r e n c e i n t o t a l 
n o . of angler c a u ^ t t r o u t with and vd-thoit p e c t o r a l f in s 
or t r o u t with and wi thout p e c r o r a l f i n s cought by e l e c t r o -
f i s h i n g , 
icr:. FRS^7iMG, T-:cK^:iou2, 
GPR:ATPVUS), Equipment fo r f r e e z - d r y i n g f i s h and sea 
p r o d u c t s . Canadian t r a n s a c t i o n of f i sh acruattc s c i e n c e , 
46, 9; 1970; 9. 
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The equipment of vaccume f reez dry ing of f i s h and sea 
p roduc t s i s d i s c r i b e d and i t s opera t ion d i s c u s s e d . 
1(^7. LEE (EH) and KIN IHY) , E^ocessing c o n d i t i o n s and q u a l i t y 
s t a b i l i t y dur ing s t o r a g e of f rozen- d r i e d f l l e f i s h . B u l l e t i n 
of Korean f i s h s o c i e t y . 15, 2; 1982,Apr; 111-6. 
For t h e e f f e c t i v e u t i l i z a t i o n of t h e f i s h r e sou rce s 
i n c o a s t a l reg ions i n v e s t i g a t i o n on p rocess ing cond i t i ons of 
f rozen d r i e d p roduc t s , q u a l i t y © t a b i l i t y of t h e product dur ing 
s t o r a g e and t i t i i i s a t i o n as a food m a t e r i a l were c a r r i e d c u t 
wi th t h e ' f i i e f i s h . Tne frozen d r i e d f i l e f i s h showed no 
remarkab le d i f f e r ences in t h e t a s t e , Odore and t e x t u r e , 
comparing with f rozen d i r e d Alaska Pol lack on t h e marke t . 
1R8. FREEZING. 
MCRALRAMA(A) . U t i l i z a t i o n Of small pe l ag i c s p e c i e s and 
o t h e r r e s o u r c e s i n s u f f i c i e n t l y e x p l o i t e d fear human consumpt-
ion : F r eez ing . B io log ica l i n s t rx i c t ion of e s p e c i a l oceanogra-
EhZ- 7, 342; 1982; 151-4. 
Descr ibe t h e s y s t a n a t i c u s e of r e f r i g e r a t i o n i n f i s h i n g 
v e s s e l s wi thout conge l a t i on s t r u c t u r e t o guarantee a b e t t e r 
f i s h q u a l i t y and a more economical usage of c a t c h e s . Advant-
age i s a l s o r e f e r r e d t o t n e transfoarmaticn of small m e d i t e r r -
a l e a n demersal s p e c i e s , no t used for human consumption, t o 
p a s t e for pre-cooxed meals , as done in Japan . 
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169, SEMMYONOV(BN) and O the r s . Etimary c h i l l i n g and r e f r i -
gerat: ion of same small ocean f i s h , Canadian t r a n s l a t i o n of 
f i s h acaxatic s c i e n c e . 10, 5006; l 9 8 3 ; 8 . 
D i s c u s s e s , a number of small ocean f i s h a re s t u d i e d 
i n Order t o e^^cablish t h e i r t e c h n o l o g i c a l p r o p e r t i e s i n t h e 
p r o c e s s of primary c h i l l i n g and r e f r i g e r a t i o n . 
170. MEAT. 
LICCIARDELLO (JJ) and O t h e r s . S t a b i l i z a t i o n of t h e f l a v o r 
of frozen minced w h i t i n g . I , e f f e c t of varicxis a n t i o x i d a n t s . 
Marine f i s h revieyf. 44 ,8 ; 1982,Aug? 15-21. 
Descr ibe t h a t i n s t a c t f i sh muscles such as wculd e x i s t 
i n a f i l l e t or Whole f i s h i s u s u a l l y v^ere s u s c e p t i b l e t o 
t h e development of o x i d a t i v e r a n c i d i t y dur ing frozen s t o r a g e 
when compared with meat or may o the r foods . This i s due t o 
t h e h i ( ^ con gent of u n s a t u r a t e d f a t t y ac ids and a l s o t o t h e i r 
r e l a t i v e l y high degree of u n s a t u r a t i o n conpared t o o the r 
n a t u r a l f a t s and o i l s . Also d i scussed t h e methods of p r e p a r a -
t i o n and p r e s e r v a t i o n of p r o d u c t s , 
17 1 . T:^At^T3P0PT. 
MODLER(W) and ULLRICH (H) . Use of r e f r i g e r a t e d c o n t a i n e r s 
f o r t h e t r a n s p o r t of ji-ozen f i s h products aboard f i s h i n g 
v e s s e l s and a sho re , Canadian t r a n s l a t i o n f i s h acfua,tic s c i e n c e . 
18, 1; 1980; 3 1 . 
Descr ibes f i s h i n g grounds a r e i n c r e a s i n g l y d i s t a n t 
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m a k i n g i t n e c e s s a r y fo r t h e f i s h i n g f l e e t t o be en t h e move 
f o r l o n g p e r i o d s of t i m e , t r a n s p o r t i n g f r o z e n f i s h and o t h e r 
f r o z e n m a r i n e p r o d u c t s i n t r a n s p o r t v e s s e l s h a s b e c a n e i n c r e -
a s i n g l y i m p o r t a n t . D i s c u s s e s t h e t y p e s of c o n t a i n e r s and t h e 
t e c h n o l o g y employed . 
17 2 . i n r s l a t i o n t o MARKET. 
BOXRUCKER (JC) Mass m a r k i n g of f i n g e r l i n g l a r g e mouth b a s s 
by f i n - c l i p p i n g f o l l o w e d by f r e e z e c e n t e r i z a t i o n of t h e 
wound. N o r t h American j o u r n a l of f i s h e r i e s management . 
2, 1; 198 2; 9 4 - 6 . 
. D e s c r i b e t h a t an e s t i m a t e d 162-828 f i n g r l i n g l a r g e -
mouth b a s s (Micar c p t e r u s s a l m o i d e s ) were marked i n 159 mandays 
by a c o m b i n a t i o n of f i n c l i p p i n g fo i lov;ed by f r e e z e c e n t e r i -
z a t i o n of t h e wound vrf-th l i q u i d n i t r o g e n . T h i s t e c h n i q u e 
p r o v i d e s an e a s i l y i d e n t i f i a b l e pe rmanen t mark t h a t c a n be 
a p p l i e d t o s m a l l f i s h . I n s t a n t a n e o u s m o r t a l i t y was n e g l i b l e 
and d e l a y e d m o r t a l i t y r e s u l t i n g f r o n makking and h a n d l i n g 
was e s t i m a t e d t o be 1 7 . 1 % , 
17 3 . PR .Cc>i^  VAT ICA , IM JU 31 AY. 
WHITTLE (KJ) . Developments cm s e a f i s h p r o c e s s i n g . Food 
f l a v o u r Package p r o c e s s i n g . 4 , 5 198 2, Mar; 2 9 - 3 2 . 
D e s c r i b e s , t h e l a s t 7 y e a r s o r more h a v e s e e n oa r 
s e a f i s h i n g i n d u s t r y , and c o n s e q u e n t l y our f i s h p r o c e s s i n g 
i n d u s t r y , f a c e a c o n t i n u u m of c h a n g i n g c i r c u m s t a n c e s over 
which t h e y h a v e had t o l i t t l e d i r e c t c o n t r o l . No l o n g e r 
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do we have access t o c e r t a i n t r a d i t i o n a l f i s h i n g grounds 
and t h i s has l e d t o a g rea t r e d u c t i o n i n d i s t a n t water 
f r e e z e r t r a w l e r s and in middle and d i s t a n t water wet t i s h 
t r a w l e r s whi le nea r water f i s h i n g ope ra t ions have grown. 
The r e l a t i v e importance of f i s h i n g po r t s has changed and 
t h e p a t t e r n of s p e c i e s l anded a t t h e pos t s has a l t e r e d . 
17 A, SHQKING. 
BAISTNERMAN (A Mck;. Hot Smoking of f i s h . Torrv adv i so ry n o t e . 
8 2; 1980; 12. 
T h i s n o t e def ines t h e term ho t smoking, gives a general 
d e s c r i p t i o n of t h e p roces s and t h e eqxiiprient used and then 
g ive s s p e c i f i c r e c i p e s for a l l t h e ho t smoked f i s h p rodac t s 
encounte red in t h e UK i n d u s t r y . Advice i s a l s o given en t h e 
pack ing , s t o r a g e and keeping q u a l i t y of t h e f i n i s h e d p r o d u c t s . 
17 S. PISHES, PRODUCTIGJJ. 
HOUGHTCN {RG) and Others , Analys i s of methods used t o d e t e r -
mxne f i s h i n g c a p a c i t y , and e s t a b l i s h m e n t of a method s u i t a b l e 
f o r ccaranunity n e e d s . I n t e r n a t i o n a l informat ion f i sh commiss-
i o n of European communities, B r u s s e l s . 12; 198 3,Nov; 10 3. 
Desc r ibes , t h e f i s h e r y produc t ion model, s t u d i e s reviews 
t h e s t a t i s t i c a l da ta v;ith i n t h e canmunity, and examins t h e 
methods of measuring f i s h i n g c a p a c i t y . 
130 
17 C. PIERCE (Barry A), Production of Hybrid t i p l a p i a in Indoor 
Aquaffia. Progressive f ish c u l t u r i s t . 24, 4; 1980, Oct; 233-4. 
Discusses change In the amount of food and frequency of 
feeding dramatical ly reduced for mor ta l i ty a f te r 25 April 
100% of the fry re leased by mouth brooding females survived. 
Successful indoor cu l tu re of t i l a p i a in t h i s ejtpri experiment 
i s a t t r i b u t e d pr imari ly t o the provisicxi of appropriate 
separa te hab i ta t s for spawning and refuge and t o the inc re -
ase in d ie t made avai lable during the mouth brooding period. 
Experimental d e t a i l s are avai lable frcm the author on reques t , 
17S. SAIKICMichael K) , Mean bulk index method of f ish food 
ana lys i s . Progressive fish c u l t u r i s t . 38, 1; 1976; 5b-6. 
Describes standard methods for quantifying the food 
of f ish are laborious and time consuming. The mean bulk 
index i s a method tha t provides a subject ive , semiquanti tat ive 
es t imate of the volumetric importance of forage items with 
r e l a t i v e l y l i t t l e e f fo r t . Management agencies involved with 
rou t ine monitoring of fish food may find t h i s method of 
p a r t i c u l a r value because i t i s su i t ab l e for food s tudies 
where prec ise measurements of number volume or biomass are 
not needed. 
I7g. rROr>u::fic:,', .aijr.i .ii.^. 
ALLEN (Gerald R) . Descriptions of th ree new f ishes from 
western Aus t ra l i a . Journal of research socie ty , west Aus t ra l i a . 
59, 1; 1976; 24-30. 
Three new species of marine fishes are described from 
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c o a s t a l waters of w. A u s t r a l i a , Two of t h e s p e c i e s , fi-'ller-
k e l d i a r u b r a and Aunthias georgei a r e r e r r a n i d s and pa r ape r -
c i s b i o r d i n i s , belongs t o t h e raugiloididae. The 3 spec ie s 
a r e i l l u s t r a t e d and keys to t h e E l l e rke ld ia^ and p a r a p e r c i s 
from western A u s t r a l i a a r e p rovided . 
179. CATCI-JING,TSCKNIJUE, AUSTRALIA. 
BREMNER (HA) . Minced f i s h i n A u s t r a l i a - usage and r e s e a r c h . 
N a t i o n a l f i s n e r i e s i n s t a c t i o n s , Mashxnaton DC. i980, Dec; 
422-50. 
Desc r ibes , t n e p roduc t ion of mechanica l ly recovered 
f i s h f l e sh i n A u s t r a l i a i s low. There a r e a no of reascai for 
t h i s . In g loba l terms t h e A u s t r a l i a n f i s h i n g i n d u s t r y i s 
sma l l , t h e main c a t c h i n g e t t o r t c en t e r ed on low volume,high 
p r i c e a specxes such as praxiSis, l o b s t e r s and abolone must of 
which a re expor ted t o Japan . Soutn e a s t Asia, and r n e USA. 
Also d e s c r i b e s t h e cheap supply of sheep and beef meat t h a t 
a r e well prcmoted and complete advantageously v/ith f i s h . 
The f u t u r e of minced f i s h product ion i n A u s t r a l i a depends no t 
on ly on t h e con t inued expansions of t h e t r a w l i n g i n d u s t r y , 
but a l s o on t h e f luc tua t i cx i s i n p r i c e of blocks of mincan and 
f i l l e t s on t h e i n t e r n a t i o n a l market . 
1 3 0 . e f f e c t o f CHKMICVL & PHYSTC'^r. Al>[/J.Y i^G. 
PAVELKA(J) . The physical aad chemical effects underlying the 
reduction of histamine leve ls in the meat of mackerels and 
r e l a t e d fishes and p o s s i b i l i t i e s of us ing these factors in 
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t h e production of food frcra f i sh , Vetteran Medicine. 
27, 4; 198 2; 237-46. 
DescrilDes the processing of f i sh with the po ten t ia l 
a b i l i t y of producing histamine leads t o the production of 
hygienica l ly unsafe food. Elimination of histamine production 
in f i sh food in the process of the technological production 
procedure was s tud ied . Tne reduct ion of histamine ccntent 
was neglegible and the mutr i t ive value of f i sh muscel 
decrease owing t o the break down of amino ac ids . 
181. e f fec ts of CH^iiCAL K:.VL.YU:S, 
BELL ^ C) . Rapid methyl red technique used in the confirmation 
of Escherichia c o l i cu l tured from f ish products , Candian 
manuscript repor t of f ish aquatic science, 1983, J u l ; 8 . 
Describes, t e s t s are necessary t o prove tha t a l l imported 
and domestic fish products meat s e t bac ter io logica l guide 
l i n e s . Completion of these t e s t s r e su l t s i n a delay t o the 
importer or processor before he can s e l l the product. The 
r ap id methyle red t e s t was found t o provide accurate r e s u l t s 
t.n.thin a shortend time fame. This allows the importer or 
producer t o move h i s products fas te r and t o sane money 
t)Oth for himself and the consumer. 
182. ef fec ts of F^OTEIN-
SADUWSKA(M) and o thers . Effect of fish prote in preparations 
on rheological proper t ies of meat sausages. Journal of 
Texture s tud i e s . 13, 4; 371-9. 
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Descr ibes , t h e p r o p e r t i e s sausage emulsions , c o n t a i n i n g 
up t o 30% f i s h p r o t e i n s in Bespect t o c h a r a c t e r i z e d by 
v i s c o s i t y and water ho ld ing c a p a c i t y and a f t e r h e a t i n g by 
y i e l d , q u a n t i t y of e x p r e s s i b l e f l u i d s u b s t i t u t i o n of 15% 
meat p r o t e i n by f i s h p ro ten does no t decrease t h e sausage 
y i e l d nor impair t n e r h e o l o g i c a l p r o p e r t i e s of t h e formaticsi 
Or of t h e cooked p roduc t , 
18 3 . e f f a c t s of SMQKIMG. 
RATatCNALlZATICN Op c a r r y i n g methods for f resh c o a s t a l s p r a t s 
for s a r d i n e p r o d u c t i o n , Gandian t r a n s l a t i o n of f i s h acmatic 
S c i e n c e . 1982; 8 . 
Descr ibes a p r o j e c t for c a r r y i n g s p r a t s , c lupea 
s p r a t h u s , i n t a b k s with r e f r i g e r a t e d water i s described-. 
Large q u a n t i t y of f i s h could be handled both r a p i d l y and with 
a low labour con ten t ; a s a t i s f a c t o r y s a r d i n e products r e s u l t e d 
s t o r a g e i n sea water r e s u l t s i n 1% s a l t up take , 8% water u p -
t a k e and 1% l e s s of dry m a t t e r . Some problems were enccxrtered 
du r ing smoking. 
RAJAGOPALAN (M) and o t h e r s . An i n s t a n c e of mass m o r t a l i t y i n 
t h e Muttukadu Farm nea r Madras du r ing A p r i l 1983. Marine 
f i s h e r i e s in format ion s e r v i c e . 61jt9 8 5 , J a n - P e b ; 8 - 1 2 . 
Descr ibe t h e m a r i c u i t u r e c e n t r e a t Muttukadu i s s i t u a t e d 
i n t h e kovalam back water and i s about 36 km. south of Madras 
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c i t y . I t d e s c r i b e s t h e a reas and system of farming. Descr ibe 
t h e f i s h m o r t a l i t y , m o r t a l i t y of prawns, obse rva t ion en t h e 
bioom and environmental pa r ame te r s . 
185. in r e l a t i o n t o . irYGlr^'iK. 
THROWS^  (S) . Fresh f i s h - hand le witn c a r e . A u s t r a l i a n f i s h . 
41, 6; 1982, Jun; 30 -31 ,33 . 
Desc r ibe c a r e f u l hand l ing i s r e q u i r e d tnrcucpiout the 
c a t c h i n g , p r o c e s s i n g and d i s t r i b u t i o n sys t en t o ensure t h e 
f i s h r ena ins a t o p q u a l i t y p r o d u c t . Spoi lage t o changes which 
occure dur ing s t o r a g e and c o n s i d e r e d . The maintanance of 
n igh s t anda rds of hygene and prompt coo l ing of f i s h can h e l p 
s low down t h e r a t e of s p o i l a g e and pro long she l f l i f e , 
t h e r a p y improving t h e q u a l i t y of f i s h products a v a i l a b l e t o 
t h e consiomer. I ' r a d i t i o n a l method t o cool f i s h i s desc r ibed in 
d e t a i l . Q u a l i t y assessmei t i s discussed* 3 sy s t ans a r e u s e d . 
18 6. i n r e l a t i cg i t o hiAiKZI, 11^ Dl A. 
SANTflANAKRiSHNAN (G) , A d i v e r s i f i e d product and i t s expor t 
p o t e n t i a l fron I n d i a . Seafood expor t l o u r n a l . 15, 2; 198 3; l-»-24, 
Descr ibes t h e r e source p o t e n t i a l and d i s t r i b u t i o n of 
f i s h e s i n I n d i a a r e d i scussed , c o n s i d e r i n g i t s p r e s e n t 
u t i l i s a t i o n and market product development i s a l s o desc r ibed 
out l i n i n g raw m a t e r i a l , p roces s ing , t r e e z i n g , g l ac ing , 
packing , t r a n s p o r t , shipment and expor t m a r k e t s . 
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107. in r I at ion T icrOi.onY. 
ROTHSCHILD (BJ) . More food from the sea. Bioscience. 
31, 3; 1981? 216-22. 
Describes the oceanic production of marine fish to 
is probably several times greater than the global catch, 
if catch is to be increased - and thus obtain "more food 
from the sea" - then supply or demand will need to be 
modlfiea. However, the modification of these eccncmic factor 
can depend heavily on knowledge gleaned frotn biological and 
fisheries research particularly in the areas of recruitment, 
multispecies interactions environment and technology, 
188. SLAVIN (JWO . Looking at the potential for minced fish. 
Fish Boat. 27, 4; 1982, Apr; 36, 53-3. 
Minced fish technology i s discussed in detail with 
reference to industry in Japan producing surimi and fish 
Kamoboko, various markets for the use of minced fish are 
considered. I t is concluded that the utilization of minced 
fish will depend on the market developed, '."hich will be 
influenced by the quality and acceptability of the finished 
product. 
18 9 . RRroTTfrriC.^, JAPJSI compar-f^rl \ , d t h C.VI ^HA. 
JAPAN FISHERIES wOrk shop in Canada 1982. Japan deep sea 
trawlers association, Japan. 1982? 79. 
Describe, present status of Japanese fibheries, drawing 
on the varied experience of Japan in developing and effective-
13S 
u s i n g m a r i n e r e s o u r c e s and b u i l d i n g t h e n e c e s s a r y s u p p o r t i n g 
i n d u s t r i a l s t r u c t u r e , J a p a n s u g g e s t s t h a t Canada i m p r o v e 
and d e s i g n p r o d u c t s m e e t i n g consumer l a s t e s and b u i l d u p a 
dOTand f o r f i s h i n g p r o d u c t s i n t h e same m a r k e t , 
1UO . F I ^ f-ES, POI SON. 
PRIMOR (N) and o t h e r s . An a n t i t o x i c t a c t o r d r i v e d from t h e 
S k i n s e c r e t i o n of t h e f l a t f i s h p a r d a c h i r u s m a r m o r a t u s . 
To3d.con. 13 , 3; 1975; 1 8 3 - 8 . 
The s e p a r a t i o n of F , marmora tus t o x i c s k i n s c r e t i o n by 
s e p h a d e x G-10 r e s u l t e d i n t h e i s o l a t i o n of a l o w m o l e c u l a r 
w e i g n t s u b s t a n c e , c a p a b l e of n a u t r a l i z a i n g i t s i c h t h y o -
t o x i c a s we l l as i t s d i r e c t h e m o l y t i c a c t i c a i . T h i s f a c t o r 
a l s o i n h i b i t s t h e d i r e c t h e m o l y t i c a c t i o n of b e e , e l a p i d 
s n a k e and s c o r p i o n venoms and m e l i t h i n . The p o t e n t i a l 
p h a r m o c o l o g i c a l and p h a r m a c e n t i c a l v a l u e of t h i s m a t e r i a l 
j u s t i f i e s f u r t h e r i n v e s t i g a t i o n , 
1 9 1 , PCOESNING. 
GADKARI (AS) and MARATHE (VB) . T o x i c i t y of cadmium and 
l e a d t o a f i s h and a s n a i l frcra two d i f f e r e n t h a b i t a t s . 
T e c h n i c a l a n n u a l I n d i a n a s s o c i a t i o n f o r w a t e r p o l l u t i o n 
c o n t r o l . 10; 1983; 1 4 1 - 8 . 
D e s c r i b e s s t a t i c b l o a s s a y s t u d i e s w i t h cadnium and 
l e a d were c o n d u c t e d on t h e f i s h , L e b i s t e s r e t i c u l a t u s and 
t h e s n a i l , v i v i p a r a b e n g a l e n s i s , c o l l e c t e d from f r e s h 
wej?fcep& w a t e r s as w e l l as p o l l u t e d w a t e r s . The p o t e n c y 
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r a t i o amongst L. r e t i c u l a t u s males , females and f ry from 
f r e s h wa te r and p o l l u t e d water frcm were 1.96, 2.18 and 
5.80 r e s p e c t i v e l y for cadnium and 2.20, 2.45 and 1.7 gor 
l e a d . 'Jfhe p o l l u t e d water form being s i g n i f i c a n t l y more 
r e s i s t a n t . S i m i l a r l y V. Bengaleus is , from p o l l u t e d water 
were 7 ,7 and 11.8 t imes s i g n i f i c a n t l y more r e s i s t a n t than 
t h o s e in water with r e f e r e n c e t o cadnium and l e a d . 
192. EROTEIN, DECOMPO JITI ON! e f f e c t s of UACTHHii 
KARNOP(G). I d e n t i f i c a t i o n and s i g n i f i c a n c e of p r o t e i n 
decomposi t ion b a c t e r i a in marine f i s h e s . Informat ion of 
^ i s c h w i s t s c h . 2y, 2; 198 2; 98-101 . 
Discusses p r o t e i n decomposition by b a c t e r i a i n 
mar ine f i s h e s a r e very i n t e r e s t i n g a s p e c t s for q u a l i t y 
c o n t r o l of f i s h e s and f i s h e r y p r o d u c t s . Tes t were done 
with Preudomonas. v i b r i o and -^eromonas. ftrotein decanpos i -
tiC8i was measured i n f i s h musce les , 
1-J3. i n _ r G l a t i o n t o CHSI-lir^L -C!ALYr;U. 
NAIR (AL) and GOPAKUMAR (K) . So luble p r o t e i n i s o l a t e s 
from low c o s t f i s h and f i s h t.vastes. F i sh t echn loav s o c i e t y . 
Cochin. 19, 2; 1982? 101-3 . 
The method of p r e p a r a t i o n , composi t ion, amino a c i d 
c e n t e n t , p r o t e i n e f f i c i e n c y r a t i o and a reas of p o s s i b l e 
a p p l i c a t i o n of water s o l u b l e p r o t e i n i s o l a t e s from low 
c o s t f i s h and f i sh waste a r e d i scussed in d e t a i l i n t h i s 
c cmmunicati on, 
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1 9 4 . WISHES, SPiANNING. 
BELAND(Kenneth F ; and o t h e r s , wa te r d e p t h and v e l o c i t y 
p r e f e r e n c e s of spavming a t l a n t i c salmon i n Mar ine r i v e r s . 
N o r t h Amer ican j o u r n a l o f f i s h e r i e s management . 2, 1; l 9 8 2 ; 
1 1 - J . 
D e s c r i b e d t h e w a t e r v e l o : : i t y and d e p t h p r e f e r e n c e s 
of spawn ing a t l a n t i c sa lmon i n f a i r r i v e r s i n m a r i n e were 
m e a s u r e d d u r i n g Oc tobe r i n 197 5 -1977 , F a n a l e a t l a n t i c 
sa lmon c o n s t r u c t e d r e d d s i n w a t e r w i th a mean d e p t h of 
38 + 0 . 8 cm. Mean w a t e r v e l o c i t y m e a s u r e d 12 cm above t h e 
s u b s t r a t e was 53 + 0 . 3 cvim/sec. Management i m p l i c a t i o n s of 
w a t e r d e p t h and v e l o c i t y r e q u i r e m e n t s of spawning s a l m o n i -
ds and d i s c u s s e d . 
1 9 5 . HARSHBARGER(TJ) and PCRTER (PE) . Embroy s u r v i v a l 
and f r y emergence from t w o methods of p l a n t i n g brown 
t r o u t e g g s s . N o r t h American J c x i m a l of f i s h e r i e s Management. 
2, 1; 198 2; 8 4 - 9 . 
D e s c r i b e t h e s u r v i v a l of l a r v a l f r o u t t n r c u g h t h e 
Swim-up s t a g e was d e t e r m i n e d f o r eyed eggs of brown t r o u t 
p l a n t e d b o t h i n t h e s t r e a m b e d and i n w h i t l o c k v i b e r t 
b o x e s . T e s t s were made i n f i r s t - s e c a n d * t h i r d Order s t r e a m 
and i n t r a g r n e l e n v i r o n m e n t a l f a c t o r s were e v a l u a t e d . 
D i r e c t p l a n t s p roduced 2 t i m e s more s a c f r y t h a n box p l a n t 
and 3 , 5 t i m e s more swim-up f r y . Sed iment d e p o s i t i o n was 
a p p r o x i m a t e l y 100% g r e a t e r i n f i s t and secCTid o r d e r -
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s t r eams than i n t h i r d o r d e r - s t r e m s , and sediments 
accumulated d i s p r o p o r t i c s i a t e l y i n box p l a n t s . This 
Seemed t o account for s u r v i v a l d i f f e r ences between 
p l a n t i n g t echn iques and among stream Orders , 
1 96 . i n r a l a t i o n t o FilAnlRG, 
GEEVAROiESE (C (i Feeding i n t e n s i t y i n r e l a t i o n t o b r eed ing 
c y c l e i n gobi id f i s h , o l i g o l e p i s a c u t i p e n n i s , Ind ian 
j o u r n a l of marine Sc ience . 1 3 , 1 ; 1984; 37-8 , 
Descr ibes r a t e of feed ing i n t h e f i s h i s d i r e c t l y 
r e l a t e d t o t h e m a t u r i t y of gonads. I n t e n s i t y of f eed ing 
i n c r e a s e s s t e a d i l y t i l l be middle of t h e spawning 
p e r i o d t h e f i s h i n b u l l i n g up t h e gonadal r e s e r v e s , while 
soon a f t e r spawning i t becomes t o o exhausted t o feed 
a c t i v e l y , 
197. ST® vTK e f f ec t Of CHEMIO\L CCMPOdlTIO:. 
WATERS (ME) , Chonical c o n p o s i t i o n and ifrosen s t o r a g e 
s t a b i l i t y of weak f i s h , cynocion r ega l i s . Marine f i s h 
Review. 45 ,7 -9 ; l983, J l y - S e p ; 27-33. 
Descr ibes weak f i s h , were ha rves t ed s e a s o n a l l y 
for a 12 month p e r i o d t o determine t h e chemical composi-
t i o n and frozen s t o r a g e s t a b i l i t y of B i l l e t s , minced f l e s h 
and washed minced f l e s h . The r e s u l t s shows t h a t h a r v e s t i n g 
season and frozen s t o r a g e had l i t t l e e f f e c t on t h e 
chemical p r o p e r t i e s of t h e f l e s h , Jrtocessing y i e l d s for 
weak f i s h were 37% for hand processed f i l l e t s and 49% 
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f o r t h e minced f l e s h . Washing t h e f l e s h r e s u l t e d i n 3-4% 
l o s s of s o l i d s and a c c Q a n t e d f o r d e c r e a s e d v a l u e s f o r t h e 
f a t and p r o t e i n c o n t e n t of t h e minced p r o d u c t , 
1.08. DRY IK G TilCKaCUE. 
DlEz(Vega Hj , S a l t d r y i n g of f i s h . Document a . 8 , 7 4 ; l 9 8 0 , 
D e c . ; 3 3 1 - 4 . 
D e s c r i b e s t h e d i f f e r e n t methods and a s p e c t s i n v o l v e d 
i n t h e s a l t and d r y i n g of f i s h . The d i f f e r e n t s u b j e c t s 
c o v e r e d a r e s a l t t y p e s and i t s e f f e c t en f i s h , me thodo logy 
f o r S a l t i n g , u t i l i z i n g b r i v e s a l t e d f i s h c o m p o s i t i o n and f o r 
f i s h d r y i n g , s a n i t a r y c o n t r o l of c u r e d f i s h p r o d u c t s . I t 
a l s o d e s c r i b e s t h e me thodo logy f o r s a l t d r y i n g f i s h , s t o r a g e 
c o n d i t i o n s of f i s h e s and d e c o m p o s i t i o n of s a l t e d f i s h by 
b a c t e r i a and f u n g i . 
19Q. TAXONOMY. 
VENKATESWARLU(T) , S c i e n t i f i c , ccmmon and v e r n a c u l a r names 
of f i s h e s of I n d i a . Records of Z o o l o g i c a l S u r v e y of I n d i a . 
i y 8 4 ; l - y 6 . 
D e s c r i b e s t h a t t h e a t t e m p t i s t h e f i r s t one t o b r i n g 
o u t a c o m p r e h e n s i v e a c c o u n t of c a n m e r c i a l l y i m p o r t a n t m a r i n e 
a n d f r e s h w a t e r f i s h e s of I n d i a vd th t h e i r a n g l i c o n names 
and v e r n a c u l a r l o c a l names i n a l l t h e ma jo r I n d i a n Languages 
t o g e t h e r wi th t h e i r l a t e s t s c i e n t i f i c names . 
1 4 1 
^OC. ELAMETOXJasus Mareham) . <^arolinian names of ccntnon 
f i s h e s i n sa ipan , Mariana i s l a n d s . Mi clones i c a. 11, 1; iy75; 1-5. 
Sa ipanese fishermen were i n t e r r e v i w e d en t h e c a r o l i n -
n i a n and charmorro v e r n a c u l a r names of f i s h e s . Although 
chamorro names were a l s o ob ta ined , they a re not l i s t e d he re 
s i n c e Kami - e t - a l ay68) and Kamin ( l97l) have a l ready l i s t e d 
most of them. The Ca ro l in i an names a r e l i s t e d a l p h a b e t i c a l l y 
fol lowed by t h e s c i e n t i f i c names or family names and t h e 
common e n g i i s h e q - u i v a l e n t s . 
201 . WASTE NUTRITlVi: VALUE, INDUSTRY. 
LEE (CM) . Surimi gel and t h e US Seafood i n d u s t r y . Oceanus. 
27, 1; 1984; 3 b - 8 . 
Descr ibes s u r i m i g e l , a p r o t e i n desc r ived from f i s h 
was te , promises t o look l i k e , l a s t e l i k e , and be n u t r i t i o n a l l y 
a s good as many f r e s h f i s h p r o d u c t s , 
20 2 . STORAGE e f f e c t s o f MARKET. 
DREOS'i'I (GM) . Are compoiinders v.'asting fishmeal thrcxigh poor 
handling?. Mill ing teed and f e r t i l i s e r . 165, 6; 1982, Jun; 30-b. 
Describe, the s i ze and the small of the f ish meal market 
does not help t o a t t r a c t pub l i c i ty t o a t r ade which supplies 
animal feed compounders with a valuable ccttunodity with an 
average pr ice of 290 ponds per tonne, f ish meal i s a cottimo-
d i t y which i s not j u s t valuable in cos t but a lso in prote in , 
thus i t i s important t o be able t o handle and s to re i t safely 
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a n d e c o n c m i c a l l y I n o r d e r t o k e e p c o s t s , dovai. J-'ne a u t h o r fee* 
b r i n g s t o l i g h t same of t h e i m p o r t a n t f a c t o r s which c c u l d 
w e l l c h a n g e some compcxinders methods of f i s h meal s t o r a g e 
and u s e . 
20 3 . FLOATIL-JG, PL.ANTiJ, PxiCjUCTIQJ. 
ALBUQUERQ UE (BWP) . F o r a g e p l a n t s Of "^nazonia, f l o a t i n g 
a q u a t i c p l a n t s . A c t a Amezfaiica. 11, 3; 1981, Sep ; 4 b 7 - 7 1 . 
D e a l s w i t h 13 n a t i v e f l o a t i n g a q u a t i c p l a n t s , and 
t h e i r p o s s i b i l i t x e s t o r e x t t e n s i v e u s e as f o r a g e i n t h e 
b r a z i l i a n Amazon. The s p e c i e s a r e p r e s e n t e d i n a l p h a b i t i c a l 
o r d e r a c c o r d i n g t o t h e curanon names most i n u s e . A s i m p l e and 
s u c c i n e t d e s c r i p t i o n i s p r o v i d e d f o r each s p e c i e s , a l o n g w i t h 
a d d i t i o n a l d a t a . T h i r t e e n i l l u s t r a t i v e f ig \ a re s a r e p r e s e n t e d , 
20 4 . FUNC3E, INDIA. 
KHARE (KB) . Three d i s c c m y c e t e f u n g i fronn I n d i a . I n d i a n 
p h v t o p a t h . 29, 3 ; l 9 7 6 ; 3 2 3 - b . 
I t d i s c r i b e s t n r e e new d i s c o m y c e t e f u n g i v i z . s c u l l i n i a 
umbrorum, O c t o s p o r a a l u t a c e a and O c t o s p o r a r u b e n s a r e r e p o r -
t e d f o r t h e f i r s t t i m e from I n d i a . 
SRIDHAR (KR) and KAVERIAPPA(KM) . A q u a t i c fung i of w e s t e r n 
Ghat f o r e s t s i n K a r n a t a k a . I n d i a n p h y t o p a t h o l o g y . 4*8 
35, 2; 198 2; 2 9 3 - 6 . 
A q u a t i c l yphomyce t e s from s t r e a m s of t h e r i v e r 
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payaswini in t h e i^i^stern Ghat f o r e s t a r e a nea r sampoje, 
Kodagu d i s t r i c t of Kamataka have been i s o l a t e d by l ea f 
l i t t e r , foam sample and water a n a l y s i s methods have been 
r e p o r t e d . About twenty f i v e s p e c i e s belonging t o twenty cne 
gene ra / of hyphcmycetes viere i s o l a t e d a survey September 197 9, 
This i s t h e f i r s t r e p o r t of t h e aqua t ic fungi from t h i s regicxi, 
206. COLLECTION. 
PATIL (SD) and BCRSE(BD) . Marine fungi frcm M a h a r a s h t r a - I H 
Scane fungi from Mangroves, Ind ian Botanical r e p c r t e r . 
2, 1; l9B3;b6-8 . 
Deals with t h r e e ascomycetes and one Basidomycete 
c o l l e c t e d from mangrove n a b i t a t s along t h e coas t of Maharash-
t r a . Dacty lospora h a l i o t r e p h a , Hafe l lne r and l i g n i n c o l a 
l a e v i s Hchnk a r e add i t i ons t o t h e fungi of Maharasht ra . 
Halocyphina v i l l o s a J , and E. Kchimeyer i s an a d d i t i o n t o 
t h e fungi of I n d i a . Sonne ra t i a ac ida l i n n i s be ing r e p o r t e d 
as a new hos t s u b s t r a t e for Antennospora guadr icornuta# 
Johnson and L. L a e v i s , Avicenia a lba Blume i s being r e p o r t e d 
as a new h o s t s u b s t r a t e fo r D-ho l io t repha and H. I l l o s a . 
20*7. GAcrROFcyj, j,:v.:.^o;-i; u'T. 
KASINATHAN (R) and Othe r s . Spa\,3ning and development of some 
marine gast ropods from Bombay wa te r s , Mahasaaar. 8, 1-2; 1975; 
59 -65 . 
Spa wing and e a r l y development of 4 s p e c i e s of prosobran-
c h s namely N e r i t a ory?:arum, r e c t u z , Gyrineum rocky shores of 
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Bombay were s t u d i e d dur ing S e p t . ' 7 4 - Feb. 1*7 5. All t h e 
4 s p e c i e s spawned both in t h e l a b o r a t o r y and in t h e f i e l d 
d u r i n g t h i s p e r i o d . The i r spawning behaviour, egg c a p r u l e s , 
l a r v a l development and h a t c h i n g have been d i scussed in t h i s 
p r e s e n t a t i o n . 
2 0 8 . CSiASS. 
BALASUBARAMANIAN (T) and v\AFAR (MVM) . Primary p r o d u c t i v i t y 
of some sea grass beds in t h e Qalf of Manner. Mahasaaar. 
8, 1-2; 1975; 8 7 - 9 1 . 
Primary p r o d u c t i v i t y of two s e a grass beds and one 
a l g a l bed i n t h e gulf of manner was s t u d i e d by d i a r n a l 
curve method. The s ea g rass bed c l o s e t o Mandupam camp was 
found t o be a u t o t r o p h i c , with P/R r a t i o s r ang ing from 1,65 
t o 3.yO. The sea g ra s s and a l g a l beds around Kurusadai i s l a n d 
were h e t e r o t r o p h i c product ion of o x y ^ n by i n d i v d i a l s e a j^ 
g r a s s e s e q u a l l e d or exceeded t h e i r consumption, Chioroj^iyll 
a va lues i n t h e waters overs t h e sea grass bed ranged fron 
0 .893 t o 9,49 mg/m^, 
DABROWSKI (j) and Others , I s o l a t i o n of mesophi l ic anaerobes 
frcxn Ant a c t i o k r i l l . Acta mlcrobiologicaa? P o l l u t i o n . 
32, 1; 198 3; 95-9 . 
During the l a s t years many i n v e s t i g r i t i o n s were performed 
i n va r ious c o u n t r i e s on A n t a t c t i c k r i l l as a p o s s i b l e source 
of animal p r o t e i n . One of impor tan t p r o b l ^ i s of i n v e s t i g a t i o n 
145 
on technology of k r i l l processing was t o knov.- b e t t e r micro-
f lo ra of t h i s curstacean. Reports on t h i s subject are scarce 
and only some of them point t o the presence of aerobic 
b a c t e r i a in Antarctic k r i l l . 
210. OKAZAKI (T) and o thers . Manufacturing of meat textured 
k r i l l protein concentrate , a i l l e t i n of Japan Society of 
Science f i sh . 48, 1; 1982 Jan; 105-11. 
Meat textured k r i l l prote in concentrate was manufact-
ured from various types of mater ials made from Antarct ic 
k r i l l . Euphausia-superb such as raw puled meat, peeled meat 
fro?;en and s tored at - 40°C, frozen surlmi made fron peeled 
meat obtained by using a r o l l a r type peeler, meat hamogenate 
from frozen k r i l l , '^he colour of the product was the pale 
pink and the form was granules or chips, product has a 
shrimp l i k e flavour and good rehydration capaci ty . 
211. TIEWS(K) and o thers . Feeding experiments with k r i l l 
meal on t r o u t . Information f ischwir tsch. 28, 1; 1981; 23-5. 
Discusses that f lour ide uptake was compared in s t r o u t 
fed with k r i l l meal and t r o u t t ed a ccmmercial d i e t r e s u l t s 
Obtained agree with previous t r i a l s t h a t k r i l l mean can 
be used as a s u b s t i t u t e for fish meal or other n u t r i t i o n a l l y 
s imi l a r prote in d ie t s and i s as good i f not b e t t e r . 
212. VR^:£Ii:, ,OVvs..iG£^, 
TULLI W) . The growth of Tetrahymena Pyrif ormis en a k r i l l 
prote in medium, a i l l e t i n Academic Po l i t i c a l Science stirvey 
of survey biology. 
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Descr ibes k r i l l t i s s u e s have been shovan t o con ta in h i ^ 
l e v e l s of n i c k e l , l e a d and f l u o r i d e , '•'•'he a d d i t i o n of k r i l l 
powder t o animal t eed has produce t o x i c e f t e c t s . In t h i s , s t u d y 
s t a r v e d te t rahvmena c e l l s were t r a n s f e r r e d on a k r i l l p r o t e i n 
medium with an add i t i on of f l o u r i d e i o n s . The k r i l l prOcein 
i s a s s i m i l a t e by te t rahymena c e l l s . A check-up group was 
t r a n s f e r e d on t n e r o u t i n e p r o t ^ s s e peptone medixim. 
21 "3. PKOTRIN cCTOparod t-Ath MUSCLE PRCTEIN. 
SHIBATA(N) . R e l a t i o n between f l e shness of a n t a r e t i c k r i l l 
and e x t r a c t a b i l i t y of i t s muscular p r o t e i n . B u l l e t i n of 
J apanese s o c i e t y of s c i e n c e f i s h . 49 ,7 ; 1983; 1089-96. 
Descr ibes i t s biochemical p r o p e r t i e s of muscular p r o t e i n , 
f r e e trcra d i g e s t i v e enzymes s t u d i e d in r e l a t i o n s t o f reshness 
of mucie of a n t a r c t i c k r i l l Euphausia superba . E x t r a c t i o n 
method i s desc r ibed , with t h e l a p s e in t h e s t o r a g e a t 2°C t h e 
amaint of t h e e x t r a c t a b l e p r o t e i n f i r s t decreased and then 
i n c r e a s e d t o t h e aame l e v e l of t h a t from t h e fresh muscle . 
These r e s u l t s r e v e a l e d t h a t a c t only t h e q u a l i t y but a l s o t h e 
q u a l i t y of t h e e x t r a c t a b l e p r o t e i n frcra t h e muscle was s t r o n g l y 
e f f e c t e d by t h e f reshness of k r i l l . 
214. in r a l a t i o n STOH^VG^. 
CHRISTIANS (0) and LEINEMANW (M) ^ Content of raw p r o t e i n i n 
c e n t r i f u g a t e d body l i q u i d s of raw k r i l l in c o r r e l a t i o n t o 
s t o r a g e t i m e . Informat ion of f i s h vari tsch. 30<i 1; 198 3; 52-4. 
Discuss before p rocess ing raw k r i l l i t i s neces sa ry t o 
s e p a r a t e the p r o t e s e r i c h body f l u i d s by c o n t r i f u g a t i o n 
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Immediately a f t e r catching. During the t h i r d an ta rc t i c 
expedit ion, the raw protein content in centrifugated body 
f lu ids in cor re la t ions t o the storage time was determined. The 
r e s u l t s are a l so given here . 
OKADA (M) . Antarct ic k r i l l u t i l i z a t i o n s tudies in Japan . 
Maticanal f i she r i e s i n s t r u c t i o n s , ^fashington DC. 1980, Dec; 
394-414. 
Systenat ic exploi ta t ion of Antarct ic k r i l l by Japan was 
s t a r t e d in 197 2 by the Japan marine f i she r i e s resource research 
centre using C2ne research boat, Slnailtaneously, basic inves t -
gations en the biology, population and processing of Antarct ic 
k r i l l were being carr ied out during the 197 6-77 season by the 
Japanese science and technology agencies which organised a 
p ro jec t team consis t ing of researchers from f ive nat ional 
research i n s t i t u t e s of f i she r i e s two Univers i t ies and several 
p r i v a t e companies. Exports gathered from food processing, 
n u t r i t i o n and hygene d i s c i p l i n e s . The r e su l t s obtain frcm 
t h e s e inves t iga t ions especia l ly those on the u t i l i z a t i o n of 
an t a r c t i ve k r i l l are reviev?ed he re . 
ENNIS (GP) . Animal var ia t ions in standing stock in a new 
foundland population of Lobsters , North American Jcupnal of 
f i s h e r i e s management, 3, 1; 1983; 26-33. 
Describes a time se r i e s of petersen estimates of 
s tanding stock i s presented for a loca l ized lobs te r f ishing 
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a r e a i n n o t r e dame bay on t h e n o r t h e a s t c o a s t of New f o i n d -
l a n d . S t a n d i n g s t o c k has i n c r e a s e d s u b s t a n t i a l l y d u r i n g 
t h e 1 9 7 0 ' s as a r e s u l t of i n c r e a s e d r e c r u i t m e n t . I t i s 
s u g g e s t e d t h a t i n a f i s h e r y s o h e a v i l y d e p e n d e n t on 
r e c r u i t m e n t , d r a m a t i c f l u c t u a t i o n s i n a n n u a l l a n d i n g a r e 
i n e v i t a b l e . G r e a t e r s t a b i l i t y i n l a n d i n g c o u l d be a c h i e v e d 
wi th l o w e r l e v e l of e x p l o i t a t i o n . 
2 1 7 . FXODUCTIC^. 
CAMPBELL (Alan) , A p p l i c a t i o n of a y i e l d and e g g - p r - r e c r u i t 
model t o t n e l o s t e r f i s h e r y i n t h e bay of &indy. Nor th 
American l o u r n a l ot f i s h e r i e s management, b, 1; 198 5; 91-10 4 . 
D e s c r i b e s t h a t a dynamic poo l model was a p p l i e d t o 
a s s e s s t h e e f f e c t of changes i n f i s h i n g p r e s s u r e i n c r e a s e s 
i n r e c r u i t s i z e , and e s t a b l i s h i n g a maximum s i z e or a 
• c l o s e d window' s i z e r e g u l a t i o n on y i e l d and eggs p r r e c r u i t 
f o r l o b s t e r s i n t h e bay of fundy . Smper i ca l d a t a r e c e n t l y 
o b t a i n e d on growth , s i z e a t m a t u r i t y , and f e c u n d i t y were 
u s e d . S u b s t a n t i a l r e d u c t i o n s i n f i s h i n g m o r t a l i t y from 
c u r r e n t l e v e l s would be r e g i s t e r e d t o maximise y i e l d p r 
r e c r u i t . A i l r e g u l a t i o n c h a n g e s i n s i z e and r e d u c t i o n i n 
f i s h i n g m o r t a l i t y v/ould i n c r e a s e t o t a l egg p r o d u c t i o n . 
21 B„ MiGlvTiax!. 
LAL MOHAN (RS) . Recovery of a r i n g e d sandwich t e r m , s t e r n a 
s a n d v i c e n s i s s a n d v i c e n s i s from Rameswaram I s l a n d . Msyine 
f i s h e r i e s i n f o r m a t i o n s e r v i c e . 62 ; 1985,Mar-Apr; 1 6 - 7 . 
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The Sandwich t e r n s t e r n a S. Sandvicens is lathani, which 
i s known t o perform i n t e r c o n t i n e n t a l wihitering migra t ion 
has been known t o f requent s i n d and makran c o a s t . I t i s 
crown b lack; a blacjk s t r i p con t inues from t h e eye back t o 
t h e crOwn body ash co loured d o r s a l l y ; whi te v e n t r a l l y ; 
b i l l long , s l a n d e r , t i p p e d with yel low; foot webbed and 
p r i m a r i e s b l ack . The p r e s e n t c a p t u r e of t h e sand wich 
term trom Rameswaram area i n June i s of s p e c i a l i n t e r e s t 
as i t i s much e a r l i e r than i t s usua l a r r i v a l in S r i Lanka 
c o a s t which i s around December. The s p e c i e s i s kno^^al t o 
b reed i n B r i t i s h i s l a n d . North s ea i s l a n d s , a t l a n t i c and 
medi te r ranean c o a s t s of Europe, Black sea and Caspian s e a . 
And I n d i a i n c l u d i n g Rafneswaram i s l a n d . 
219. r.OLLVSCS, PROOUCTIGNJ, in r e l a t i o n t o GOMHilRI. 
NAGAPPAN NAYAR (K) and SATYANARAYANARAU(K) . Molluscan 
F i s h e r i e s of I n d i a . Marine f i s h e r i e s informat ion se rv i ce* 
6 1 ; 198 5, Jan-F eb; 1-7. 
Descr ibes t h e molluscs form a v a i l a b l e f i s h e r i e s In 
v a r i o u s p a r t s of t h e coas t s of I n d i a p rov id ing s h e l l f i s h 
as food and as source of t ime , p e a r l s and d e c o r a t i v e 
s h e l l s , as conf i t i tuen ts of medical p r e p a r a t i o n s e t c . The 
commercia l ly Important mol luscs of t h e coun t ry c o n s i s t of 
Oys t e r s , mussels clams ark s h e l l s , p ea r l o y s t e r s and o the r 
b i v a l v e moiluses t h e sac red chank, t rochus n i l o t i c u s , 
t u r b o marmoratus and some o the r gastropods and cephalopods 
i n c l u d i n g squ ids , c u t t l e f i s h e s and oc topods . 
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220. "":!yjoi'Lc;:Krc.x, jijraiuunaM. 
SINCLAIR CM) and SUBBARAO(DV) . Ehytoplankton temporal d i s -
t r i b u t i o n in e s t u a r i e s . Oceanoloqical a c t a . 4, 2; 1981; 23y-46. 
Two f e a t u r e s of t h e p a t t e r n of temporal d i s t r i b u t i o n 
of phytoplankton in e s t u a r i e s a re reviwed - During months 
when l i g h t does no t l i m i t growth, may e s t u a r i e s a r e c h a r a -
c t e r i z e d by marked v a r i a b i l i t y i n bicmass over pe r iods of 
s e v e r a l days, or from week t o week f requen t ly a s s o c i a t e d 
with marked f l u c t u a t i o n s of d e n s i t y s t r a t i f i c a t i o n . The 
p h y s i c a l p rocesses involved i n gene ra t ing t h e s h o r t term 
f l u c t u a t i o n s i n d e n s i t y s t r a t i f i c a t i o n a r e d i scussed , as 
a r e t h e in f luences of such v a r i a b i l i t y on phytoplankton 
growth, 
2 21 - MANA GKMENT , 
DOVEL(WL). Ichthyoplankon of the lower pudson Esturary 
New York. New York fish game journal . 28, 1; 1981; 21-39. 
Te l l s about the effect ive managonent of many anadromois 
f ish must be based on a coast wise perspective of the eco-
systems ana Knowledge of the fauna! c h a r a c t e r i s t i c s of the 
important es tuar ies used by these spec ies . Data concerning 
t h e ear ly developmental stages of 49 species of ichthyoplan-
kon have provided as oasis f«jr comparing the abundance and 
d i s t r i b u t i o n of t h i s fauna in two dif ferent estiaarine 
systems. 
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2 2 2 . PL^^ K^KTONS, HUTitlTiVS VALU2. 
HEGEWALD(E) and O t h e r s . E c o l o g i c a l and p h y s i o l o g i c a l s t u d i e s 
on p l a n k t o n Algae from Hungar i an w a t e r s , A r c h e o l o g i c a l 
H y d r o b i o l o g y (Supplement) . 60, 2; 1981; 172-210 . 
D i s c u s s e s t h a t t h e c a t i o n i c and p h y t o p l a n k t o n c c m p e s i -
t i o n s of same l a k e s and ponds of FJungary \^?ere ccmpared vd th 
m i n e r a l n u t r i e n t r e q u i r e m e n t of c e r t a i n i s o l a t e s from t h e s e 
w a t e r s p h y t o p l a n k t o n p o p u l a t i o n and dominance of d i f f e r e n t 
a l g a l c l a s s e s , depends m a i n l y en hydrogen c a r b o n a t e c o n c e n -
t r a t i o n , A medium was d e v e l o p e d f o r t h e b l u e g reen a l g a e 
b a s e d on n u t r i t i o n a l e x p e r i m e n t s w i th a s t r a i n o f s y n e c h o -
c y s t i s a q u a t i c s , 
2 2 3 . JRODUCTTCN. 
K U Z A S A ( E ) and ANRAKU(M). The e f f e c t s of h e a t e d e f f l u e n t s 
on t h e p r o d u c t i o n of m a r i n e p l a n k t o n . B u l l e t i n of pl?ankton 
S o c i e t y of J a p a n . 2 1 , 1; 1981 ; 2 5 - 3 2 . 
P h y t o p l a n k t o n s t a n d i n g c r a p s m t h e i n t a k e , d i s c h a r g e 
c a n a l s and u c h i u r a Bay a d j a c e n t t o t h e powers s t a t i o n were 
m e a s u r e d t o a c c e s s t h e i n f l u e n c e of h e a t e d e f f u e n t s . 
V e r t i c a l and h o r i z o n t a l p r o f i l e s r e v e a l e d c l e a r l y t h e r e d u c t -
i o n of t h e amount of c h l o r o p h y l l i n t h e warm d i s c h a r g e d w a t e r 
i n t h e b a y . Th« amount of p h y t o p l a n k t o n e n t r a i n m e n t t h r o u g h 
i n t a k e c a n a l , t h e r a t e of reuocfion between i n t a k e and d i s -
c h a r g e c a n a l s . The amount of e n t r a i n m e n t was r a t h e r s c a r c e 
as compared w i t h t h e v a l u e i n t h e c o a s t a l w a t e r of o t h e r 
a r e a , t h e amount p r o d u c t i o n s h o u l d n e x t be m e a s u r e d i n o r d e r 
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t o e v a l u a t e t h e i n f l u s n c e of warm water e f f l u e n t s on t h e 
p r imary procauction of t h e a r e a . 
2 24. PL.-^ J^ T, ,,\STE W^iAGEhl£AT, dPFECTS. 
PERRY (A) , Seafood waste management in t h e gulf of Mexico, 
Republ ic of F l o r i d a Sea g ran t program. 1981, Feb ;72 -7 . 
Descr ibe t h e t h r e a t t o t h e h e a l t h of t h e bayons and 
e s t u a r i e s along t h e gulf of Mexico i n t h e 1980's does 
n o t cone frcm sea food p l a n t s , i n f a c t without them t h e 
p r o d u c t i v i t y of t h e water would d e c r e a s e . The area ^ i c h 
has been shown frcm catch da t a t o be t h e b e s t n u r s e r y ground 
i s a l s o t h e bay where t h e g r e a t e r number of s e a food p l a n t s 
a r e l o c a t e d . J-x. i s b e l i e v e t h a t t h e environmental l e g i s -
l a t i o n i s needed, taut t h e t o n e and i n t e n t t o which i t has 
been a p p l i e d t o t h e s e a food i n d u s t r y i s u n c a l l e d for due 
t o n a t u r e of t h e i r waste p r o d u c t s . 
225. PRA'-^^S. 
NANDAKUMAR (G) . Observat ions en t h e prav^ f i s h e r y of t h e 
Mandapaia a r e a . Ind ian J o u r n a l of f i s h . 27, 1-2; 1980; 257-260. 
Trawling for prown i s c a r r i e d out a t n i ^ t . The pravn 
f i s h e r y showed annual f l u c t u a t i o n s and t h e average annual 
ptown was e s t ima ted t o be 309.12 tonnes forming 17.78% of 
t h e t r aw l l a n d i n g s . January t o May of t h e Prown f o r t h e f i s h e r y 
c o n t r i b u t i n g 60.6% of t h e prown ca t ch . The average c a t c h per 
u n i t for provjn was 27,12 kg . The f i s h e r y was c h i e f l y suppor ted 
by penaeus semlsu lca tus and metapenacus o f f i n i s . 
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2 2r. * c ON su: .I-TIOA, 
LIAO(DS) and SMITH (TIJ) , Testing caisumer accep tab i l i ty 
of cu l tured pravfi. Infofish marketing digest , 1, 1 1983, 
Jan-Feb; 30-3. 
Marketing t r i a l s with Macrebraqhium rosenbergi i were 
conducted in 3 marketing channels in south cara i ina 
(i) seafood r e t a i l market, seafood res taurants and t h i r d 
d i r e c t sa les t o consumers. There appears t o be a high accep-
t a b i l i t y for cul tured prawn by each of these ou t le t s based 
on s i z e preferences by res taurants and seafood r e t a i l 
markets and s i ze d i s t r ibu t ion of the crop. I t appears 
t h a t the e n t i r e local production could be sold t o a 
combination of these markets, 
2 27. in r e l a t ion t o rlCG^ GMY. 
ANNOsr, world prown markets - l i k e l y continued growth in the 
1980's , Autral ien f i s h . 41, 4; 198 2; 16-9. 
Describes Austral ian prown production in 198U-81 
was 25,400 tonnes and almost 67% was exported trends in 
the in te rna t iona l prown market viiich are important t o 
A u s t r a l i a ' s f ishery, are examined. Consumption and pr ices 
in Japan, USA, and Aust ra l ia are discussed and the out 
look for the 1980's regarding production, demand and pr ices 
a re considered. 
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2 2 8 . « ^ -J, P C-flNC. 
GOVINDAN (TK) . P a c k a g i n g f o r Frozen prax^m p r o d u c t s . Sea food 
e x p o r t j o a r n a l j .4,8? 198 2; 2 1 - 4 . 
S t u d i e s c o n d u c t e d on t h e p a c k i n g a s p e c t s of f r o z e n 
provm p r o d u c t s a r e p r e s e n t e d c o r r u g a t e d f i b r e - b o a r d m a s t e r 
c a r t o n s , t h e i r b u s s t i n g s t r e n g t h , w a t e r - p r o o f n e s s , p u n c t u e e 
r e s i s t a n c e and s u b s t a n c e / u n i t a r e a a r e d e s c r i b e d . I t i s 
c o n c l u d e d t h a t t h e r e i s v a s t s c o p e f o r i m p r o v e n e n t of t h e 
q u a l i t y by u s i n g k r a f t p a p e r of t h e r e q u i r e d s t a n d a r d i n 
O r d e r t o g iven o p t i m a l p r o p e r t i e s , 
2 2 9 . PRODUCTION, INDIA, ANDHARAFR^DESH. 
LALITHA DEVH.S) , A r t i s a n a l f i s h e r y f o r prawns a t Uppada n e a r 
k a k i n a d a i n Afldhra P r a d e s h c o a s t , M a t i n e f i s h e r i e s i n f o r m a t -
i o n s e r v i c e . 6 2 ; i y 8 5 , M a r - A p r ; 6 - l l . 
Uppada i s an i m p o r t a n t m a r i n e f i s h l a n d i n g c e n t r e 
o f k a k i n a d a r e g i o n vJiere pravjn form a b o u t 4% t o 95% i n 
t h e t o t a l f i s n l a n d i n g s . 23 s p e c i e s of p e n a c i d prawns and 
4 s p e c i e s of n o n - e p e a c i d pravffi c o n t r i b u t e t o t h e prawn 
f i s h e r y of which 10 s p e c i e s of p e n a c i d p ravns and t h r e e 
s p e c i e s of n o n - p e n a c i d prawns form r e g u l a r f i s h e r i n g . Thrcxagh 
Out t h e y e a r , N o n - p e n a c i d prawns a c c o u n t e d fo r 17.6% i n 
t o t a l prawn l a n d i n g s and 4.3% i n t o t a l exit f i s h l a n d i n g , 
pra^'Ti f i s h e r y a t Uppada i s c a r r i e d c u t t h r o u ^ o u t t h e yp-ar. 
Prawns a r e found of d i f f e r e n t s i z e s a r e a l s o d i s c u s s e d . 
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230« ^ r ^ " . ' p c . O^ 
MURALlDHARARAO(w) and NANDY (sc) S a l m o n e l l a and o t h e r 
E n t e r o b a c t e r i a c e a e group of o rgan i sms a s s o c i a t e d w i t h m e a l ; 
b o n e meal and f o r o g l e g s . I n d i a n j o u r n a l of M i c r o b i o l Q q v . 
16, 3 ; 1976; 1 2 0 - 6 . 
D e s c r i b e s t h e p r e s e n c e of s a l m o n e l l a e and o t h e r 
o r g a n i s m s of f a m i l y E n t e r o b a c t e r i a c e a e c o n s t i t u t e a h e a l t h 
h a z a r d t o b o t h man a n i m a l s a l i k e . F r o g l e g s a r e c o l l e c t e d , 
a r e s c r e e n e d f o r such o rgan i sms wi th p a r t i c u l a r r e f e r e n c e 
t o s a l m o n e l l a . I 'he m i c r o b i a l f l o r a of t h e above a n i m a l s 
p r o d u c t s c o m p a r i s e s of o rgan i sms b e l o n g i n g t o p r o t e u s , 
E s c h e r i c h i a , K l e t i s i e l l s , E n t e r o b a c t e r , c i t r o b a c t e r , s a l m o n e -
l l a and A r i z o n e . 
2 3 1 . JEROC25aSING, PRclS^^^V.^ TICS ,^ C^^ YING TOCMMIOUS, 
ARViNDAKSHAN (N) S t u d i e s on f i s h d r y i n g I . Dry ing m e t h o d s . 
B u l l e t i n of D e p a r t m e n t a l f i s h , K e r a l a . 1, 1; l 9 7 6 ; 7 5 - 8 2 . 
R e s u l t s of a c o m p a r a t i v e s t u d y of t h e d i f f e r e n t d r y i n g 
m e t h o d s , v i z , s u n d r y i n g method, h o t a i r d r y i n g and i n f r a 
r e d d r y i n g on c o m m e r c i a l l y i m p o r t a n t f i s h e s l i k e , o i l s a r -
d i n e , m a c k e r e l and s i l v e r b e l l i e s have been p r e s e n t e d . 
2 3 2 . FREEZING Tj;aiNlnUE, 
RONSIVALLI (LJ) and B.MCER (D".0 . Low t e m p e r a t u r e p r e s e r v a t i o n 
of Sea f o o d s : A r e v i e w . Mar ine f i s h r e v i e w . 43 , 4; 1981; 1-15. 
D e s c r i b e t h e c o o l i n g s e a foods i s among t h e most e f f e c t -
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methods for p r e s e r v i n g t h e i r q u a l i t y . Eron a cho ice of 
r e f r i g e r a n t s , we can cool thon t o j u s t above t h e po in t of 
f r e e z i n g , vjhen f r e e z i n g i s u n d e s i r a b l e , v/e con cool sea 
foods t o a s t a t e in which t hey a r e p a r t i a l l y frozen which 
ex tends do the s h e l f l i f e by 100% or l e s s but s t i l l does 
n o t feeez© than in t h e u s u a l s e n s e . This d e s c r i b e s t h e 
common r e f r i g r e n t s i n c l u d i n g i c e , b r i n e ammonia e t c , for 
f r e e z i n g s ea foods, i n c l u d i n g gas and l i q u i d mechanical 
r e f r i g e r a t i o n systems a re de sc r ibed . 
9^3 . ANCN. Freez ing method p rese rves premium q u a l i t y 
appea rance . Western f i s h . 103, 1; 1981; 6 3 - 5 . 
Desc r ibe a new method of f a s t f r e e z i n g whole rcund, 
p r i n c e s c u t and hea led and gu t ted salmon i s d e s c r i b e d . 
Salmon a r e suspended by clamps or hooks and then advanced 
t h r o u ^ a c a r e f u l l y c o n t r o l l e d a i r s t ream where t h e f i s h 
a r e c o n t i n u o u s l y s u b j e c t e d on a l l su r faces t o high v e l o c i t y 
b l a s t of co ld a i r . The method i s a l s o r e a d i l y adap tab l e 
t o f r e e z i n g of o the r sea food p roduc t s , e . g . h e r r i n g , c r a b . 
2 3 4 . CGl-lF.vilSCN. 
KUMMERLIN to) and Othe r s . Ccmparison of s i x b a c t e r i a l 
c o u n t i n g methods in frozen sea foods . Botanical i n s t r u m e n t a l 
B a c t e r i o l o g i c a l C h i l e . 17, 1/2; 1975; 31-6 . 
S ix d i f f e r e n t b a c t e r i a l count ing methods v;ere compared 
i n 100 fro?:en sea food samples . D i rec t colony c o i n t method 
were more r e l i a b l e t h a t t h e most probable number techniques 
and t h e p a t t e r n comparison methods were t h e l e a s t r e l i a b l e . 
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:?35. AURELL (TQT) . ^ comparative stu<ay of freezing 
q u a l i t i e s of seafoods obtained by using di f ferent freezing 
methods. Journal of food science. 41, 5; 1976; 1165-7. 
Freezing by the use of the l i qu id freon freezant 
process was evaluated in ccmparision t o a i r b las t turned 
freezing and p la t e freezing on shrinp, scal lops and lemon 
r o l e . The evaluation was based on freezing time and tem-
pera tu re , weight lo s s , drop loss reduction in bac te r ia and 
on a Sensory evaluat ion, Tne super fas t freezing of the 
LFF - process was confirmed as well as t he very low weight 
l o s s due t o deliydration. The lower reduction of spoilage 
b a c t e r i a caused by the f a s t e r - freezing was a lso confirmed 
A s t a t i s t i c a l analysis of the sensory scores pointed out 
only s ign i f i can t difference between methods for odor of 
lemon so le , which was t o the advantage of the LFP poorer. 
« 
23S. in r e l a t i o n t o COMMiiRCS. 
SEATTLE (WA) . Black cod - boom or bust ? Wash Sea Grant. 
1980;Mar;30. 
Par t i c ipan ts includec commercial fishermen sea food 
processing personnel, naval a r ch i t ec t s , representa t ives 
from government agencies, and o thers . They are i n t e r e s t ed 
in p rac t i ca l information an the s ta tus of the sable f ish 
s tocks , on the harvest ing methods on qua l i ty and preservat -
ion of the fish and on the marKet for black cod. Poling 
the resources of the NMFS specxa l i s t s and others, t h i s 
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seminar focused on t h e exper ience and knowledge of t h o s e 
I n d i v i d u a l i n t h e black code f i s h e r y . There proceedings 
v;ere t r a n s c r i b e d from a t a p e r e c o r d i n g . 
2 37. Smuiit-o. 
BABCOCKCAM) and MUNDY(ER), A q u a n t i t a t i v e measure of 
m i g r a t o r y t im ing app l i ed t o t h e commercial brown shrimp 
f i s h e r y i n n o r t h Caro l ina . North American journa l of 
f i s h e r i e s management 5/2A) l985;lSl-96. 
A q u a n t i t a t i v e d e s c r i p t i o n of t h e migra to ry l i v i n g of 
t n e brovgn shrimp was e s t ima ted from monthly s t a t e wide and 
weekly a r e a - s p e c i t x c c a t c h and e f f o r t da t a from pamlico 
sound t h e Neure r i v e r , and co re sound, n o r t h C a r o l i n a . 
D e s c r i p t i v e s t a t i s t i c s f o r t im ing a re def ined a r e ca lcula te ld . 
Based on t h e average of weekly catch da t a , 25% of t h e 
m i g r a t i o n occures , in J u l y , 50% In A^sust , and 2b% dur ing 
September November in Pamlico sound, t h e major h a r v e s t 
a r e a . 
2 B^ . DE V£h 0PM 31N!T . 
SMOOTHING ROCK Shrimps Once Rocky road t o Acceptance. 
E i s h Boat. 25, 1; 1980; 35-65. 
Discusses, the development of shrimp industry 
machinery capable of peel ing rock shr inp , Sicyonia 
b r e v i r o s t r i s , the f ishery for t h i s species should expand. 
Current knowledge in decales t h a t an extensive rock shrimp 
resource ex i s t s through a i t t he gulf of Mexico and the 
south A t l an t i c . 
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2 3'^. c f f o c t s of- QUAJQITY. 
LISAC (H) . Solv ing q u a l i t y problems in pee led shr imp. 
i n f o f i s h market ing d i g e s t . 2; 198 3; 36-8 . 
A method for p e e l i n g shrimp i s desc r ibed vi^ich c o n s i s t s 
of a p e e l i n g t a b l e c o n t a i n i n g a water flume with runn ing 
c h l o r i n a t e d water vjhere, t h e shrimp meat i s dropped immediat-
e l y a f t e r s h e l l i n g . Advantages of t h e flume t a b l e a re conside-
e r e d and t h e cca is t ruc t ion and m a t e r i a l involved o u t l i n e d . 
240. mC-.TH. 
RACKOiAjE (R) , Shrimp - s lower gro\,rt:h towards 1990. j n f o f i s h 
marke t ing d i g e s t . 1 ,1; 1983, Jan-Peb; 19-23 . 
The p r e s e n t s i t u a t i o n of t h e wor ld ' s shrimp f i s h e r i e s 
i s rev iewed. The fu ture growth p o t e n t i a l of t h e f i s h e r y i s 
d i s c u s s e d in r e l a t i o n t o t h e probable f u t u r e world demand. 
Over t h e p e r i o d u p t o 1990 i t i s a n t i c i p a t e d t h a t demand wi l l 
t e n d t o supp ly . 
2 4 1 . M/^ :^ i^GIl:a i^'^ . 
KOCK(H) and ^CLL (KR) . Shrimp f i s h e r i e s . F i s che r b l a t t . 
30, 11; 198 2, 27 5-84. 
Descr ibe t h e s t r u c t u r e of t h e CSerman ^ r i m p f i s h e r y 
h a s fundamentally changed in t h e p a s t 20 y e a r s , s i ^ e of t h e 
f l e e t has been cu t by about one ha l f , bu t t h e f l e e t of 
t oday i s more e f f i c i e n t . Al l fisherman a r e a f f ec t ed by 
marke t ing managem'=!nt o rgan i za t i ons which In f luence p r i c e s 
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and open nev/ markets. Costly investment in modem vessels 
and increasing running costs^ exists en one side, catch 
limits and market planning, the fishery policy of the 
common market and taureaucoratic obstacles on the other. 
24?. :-f-Vi<i.-:XT:tG. 
COBOS ENRI(!3UEZ(ML) . The p a r t i c i p a t i o n of Mexico i n t h e 
w o r l d m a r k e t s of s h r i m p , prawn l o b s t e r and t h e mos t i m p o r t a n t 
me thods f o r c c m r a e r c i a l i s a t i o n of t h e s e s p e c i e s . American 
Symposium on a c q u a c u l t u r e . l ; 1980; 2549-7 2 . 
The p a r t i c i p a t i o n of Mexico i n t h e w c r l d m a r k e t s of 
s h r i m p , p raw and o t h e r s p e c i e s i s a d i s c u s s e d , a s w e l l a s 
t h e mos t i m p o r t a n t methods f o r t h e i r c c t n r a e r c i a l i z a t i o n . The 
most i m p o r t a n t p r o d u c t s e x p o r t e d t o USA a r e s h r i m p a n d 
l o b s t e r . Mexico h a s n o p a r t i c i p a t i o n i n t h e wor ld m a r k e t 
p r a w n . 
2 4 3 . PROCESSING, i n re3 a t j o n t o KA-^KilT. 
LOENDAHL(G) and RinsiNEL (L) . f u n d a m e n t a l s and e q u i p n e n t f o r 
f r e e z i n g sh r imps and p r a w a s . I n f o f i s h m a r k e t i n g d i g e s t . 
4; 1982, J u l ; 3 3 - 6 . 
D e s c r i b e s s h r i m p s a r e m a r k e t e d i n a number of d i f f e r -
e n t forms bo th wi th r e g a r d t o p r o c e s s i n g and w i t h r e g a r d t o 
r e s e n t a t i o n . F o l l o w i n g an o u t l i n e of p r o d u c t d e f i n i t i o n s , 
t h e v a r i o u s h a n d l i n g and p r o c e s s i n g methods f o r sh r imps a r e 
d i s c h s s e d . F r e e z i n g and f r e e a i n g equipment a r e a l s o d e s c r i b e d . 
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244. in relat ion _tci ? '«•:-:/'T-sG. 
IYER (HK) and o thers . I s there any excess capaci ty in our 
fxsh processing plants ? Seafood export iouitial* 15, 2; 1983; 
5-11 . 
Almost a l l shrimps landed in India are processed and 
exported frozen. A sxirvey was undertaken t o est imate the 
i d l e capaci ty ex i s t ing in t he f i sh processing. Plants in 
I n d i a . Results ind ica te subs tan t i a l under u t i l i z a t i o n of 
t h e p lan ts e x i s t s . Constrants faced by t h e f ish processors 
and some remedial measures t o reduce t he id le capaci ty are 
discussed. 
2 4 5 , SHRIMP, FROUTIGTTGJ. 
JOHNS (MA) and O t h e r s . Summary o f s h r i m p m a r i c i o l t u r e 
p r o d u c t i o n d a t a a t t e x a s , 1 9 6 9 - 7 8 . Texas U n i v e r s i t y s e a 
g r a n t programme. 1981, My; 135, 
Shr imp m a r i c u i t u r e r e s e a r c h i n Texas h a s been s u p p -
o r t e d by t h e U n i v e r s i t y sys tem and Texas s e a g r a n t c o l l e g e 
p rogramme. I t sximraariess t h e deve lopment of s h r i m p m a r i -
c u i t u r e i n Texas and t h e r e s e a r c h o b j e c t i v e of sh r imp 
c u l t u r e f a c i l i t i e s . I t p r e s e n t s ^ 'sekly growth and wa te r 
q u a l i t y d a t a f r o n r e s e a r c h a t t h e f a c i l i t i e s bet^- '.'sen 196 9—7 8. 
2 40 , o:,.0Cr;3, u s n ' l for- ;:^1;G3. 
GAWADE(SP) and BHiDE (HE), Enzymat ic a c t i v i t i e s of t h e 
v e n a n of e n l i y d r i n a S c h i s t o s a frcm t h e v?es tem c o a s t of 
I n d i a , B u l l e t i n of H a l l k i n e i n s t i t u t e , i 9 ? ? 5, 2; 1977; 4 8 - 5 1 , 
1&2 
Descr ibe t h e enzymatic a c t i v i t i e s of phosphol ipase \ 
phospho cJ ies te rase , a l k a l i n e phosphomono e a s t e r a r e , 5 Nucleo-
t i d a s e , p r o t e a s e , c h o l l n e s t e r a s e , L-amino ac id oxidase 
and amino ac id e s t e r a s e were studied in t h e sea snake E, 
S c h i s t OS a venom. I t vias shown t h a t i t i s very r i c h i n 
phospho l ipase A. v h i l e L-amino ac id oxidase and amino ac id 
e s t e r a s e were absen t . 
2 47. TURTLhJS. 
DUTTA (Kamalkumar) . Economics of t u r t l a ca tch in West Bengal. 
Marine f i s h e r i e s informat ion seyjricces . 64; lys 5, Jul-Aug; 
2 1 - 3 . 
Descr ibe t h e economics of t u r t l e ca t ch i n t h e c o a s t a l 
b e l t of west Bengal. The da ta r e l a t i n g t o income and 
e x p e n d i t u r e of d i f f e r e n t u n i t s were c o l l e c t e d from midma-
pore d i s t r i c t of west Bengal where t h e t x i r t l e s c a u ^ t from 
Q r i s s a c o a s t were l anded . An a t t o n p t i s made h e r e t o unde r -
s t a n d t h e f a c t o r s r e s p o n s i b l e f o r t h e expansion of t r a t l e 
f i s h e r y i n Qr issa and west Bengal, t h e d i s t r i b u t i o n a l 
a s p e c t of t h e occura l of b e n e f i t s among d i f f e r e n t c a t e g o r i e s 
of o p e r a t o r s and t h e impact of government i n t e r v e n t i o n t o 
p r O b i b i t t h e t u r t l e e a t e n . 
RA© (Rj) , Conservat ion of marine t u r t l e s i n Andhra Pradesh 
Marine f i s h e r i e s informatlcan s e r v i c e . fc)4; iyB5, Jul-Aug-Sep; 
2 0 - 2 1 . 
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Different organization in India l i k e cent ra l marine 
f i she r i e s reseaix:h i n s t i t u t e . Cochin, fores t departments of 
Tamil Nadu, Orissa and Wfest Bengal xe ac t ive ly engaged with 
sea t u r t l e conservation prograrrmes. There i s an urgency 
t o survey along the Andhra Pradesh coast to loca te nes t ing 
beaches of sea t u r t l e s , s ince no sys tena t ic survey work 
has been undertaking in t h i s coas t . Exporting of marine 
t u r t l e s was not repor ted in t h i s coast but a sect ion of f i sh -
erman known as oda Baljee eat tbe t u r t l e meat, in Andhra 
Pradesh, corniga wild l i f e sanctuary 20 km south t o PCakinda 
was declared in July, 1978 t o r e h a b i l t a t e the s a l t water 
c rocod i l e . 
2 4 9 . •JASTE,IVANAGSMJ3SIT, S F F E C T S , 
OTWEiiHWS) . Sea food w a s t e management i n f i o r i d a . 
R e p o r t of F l o r i d a s e a cxrant Programme. 1 9 8 1 , P e b ; 6 1 - / 1 . 
D e s c r i b e t h a t s e a f o o d w a s t e management i n f i o r i d a w i l l 
become a major p r o b l e m . The s e a f o o d i n d u s t r y may be r e q u i r e d 
t o i n s t a l l e x p e n s i v e w a s t e t r e a t m e n t f a c i l i t i e s a t t h e same 
t i m e t h e y a r e f a ced wi th i n c r e a s i n g f u e l c o s t , i n f l a t i o n and 
g rowing c o m p e t i t i o n f o r w a t e r r e s o u r c e s . I n c e r t a i n r e g i o n s 
of f i o r i d a , c c m p e t i t i o n f o r w a t e r consumpt ion c o u l d pose 
more s e r i o u s p rob lems t h a n v e t e r q u a l i t y r e g u l a t i o n s . 
250. BRINSFIELD (RB) and o thers . Sea food processing waste 
load reduction by mechanical f i l t e r a t i o n . Report of f io r ida 
grant prooramme. Feb, 1981; 153-7 4. 
Although screening can r e su l t s in a s ign i f i can t reduction 
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in waste loading, considerable thought must be given to the 
selection of the device for a specific effluent character-
ization. Installation and proper design is paramount in 
order to achieve the proper screening performance with 
the least operational and maintenance problems. I t also 
describes that the sizing and selection of the equipment 
must be based on the specific waste water characteristics, 
2S1. ^fSOPLANKTCN, NUTRITIVE VALUE. 
KOSOBOKOVA (KN) , Caloric value of sane zooplankton represen-
tatives from the central Artie Basin and the vAiite Sea, 
Oceanological Academic Science, USSR. 20, 1; l980;84--9. 
Describes that a total of the body mass and of the 
caloric value of 7l9 copepods and chaetognaths value of the 
wet and dry matter frcm the central poljsr basin and the 
white sea. The seasonal variations in the caloric value of 
dry matter and the caloric equivalents of three conmon zoo-
planktcns of the Artie Basin, Calanus qlaciaj-is, C, hyper-
borius and Metridia longa are described on the basis of data 
obtained. The average dry weight, caloric value of wet and 
dry matter and caloric equivalents are given for the plankton 
representatives, 
165 
ILTSP i)';' .-;', < n,. ;. L.-
Acta a g r i c u l t u r a l scand . 
Acta amazonica. 
Acta m i c r o b i o l o g i c a l Po l , 
A g r i c u l t u r e and food. 
American symposium en a c q u a c u l t u r e . 
A n a l y s t . 
Andery mcntgcmery concerance d i v i s i o n . 
Aquacu l tu re . 
Archeo log ica l hydcobiology (supplement) . 
A u s t r a l i a n f i s h . 
Bay of Bengal news. 
B io log ica l Bulle-^in of I n d i a . 
B i o s c i e n c e . 
Botan ica l i n s t r u c t i o n of e s p e c i a l oceanography. 
Bo tan ica l i n s t r u c t i o n of b a c t e r i o l o g i c a l c h i l e . 
B u l l e t i n of academic &. p o l i t i c a l s i c n e c e , survey of 
s c i e n c e b io logy . 
B u l l e t i n of department f i s h k e r e i a . 
B u l l e t i n of environmental con ta in t o x i c a l . 
B u l l e t i n of Halfkine i n s t i t u t e . 
B u l l e t i n of Indian Geologis t A s s o c i a t i o n . 
B u l l e t i n of Japanese s o c i e t y of s c i ence f i s h . 
B u l l e t i n of Korean f i s h s o c i e t y . 
B u l l e t i n of marine s c i e n c e . 
Bullfetin of p lankton s o c i e t y of Japan . 
Canadian j ou rna l of f i s h aqua t ic s c i e n c e . 
166 
Canadian t r ans l a t i on of fish acquatic sc ience. 
Calif f i sh game. 
Canadin manuscript report of f ish aquatic science. 
Chile pesq. 
Ccmp. biochem. physiological a conplete physiology, 
comparative physiology and csccnology. 
Current sc ience . 
Sybium. 
Document a. 
Eastern Economist, 
Edogericole Boligna. 
Economic and p o l i t i c a l weekly. 
Economic t imes, 
Estauary, 
FLA Science. 
F i sc ner bl at t . 
F i sh boat . 
Fish b u l l e t i n . 
Fish technology. 
Fish technology society, cochin. 
Fish technology socie ty anf f i sh technology. 
Fishing news books, Farnham. 
Fish today. 
Fish Gang. 
Food flavour of package procession. 
Food technology. 
Food technology of Aus t ra l ia , 
167 
- Indian botanical r epor te r . 
- Indian colloquium micropaleont s t ravt ingraphy. 
- Indian journal o£ animal sc ience . 
- Indian express. 
- Indian journal o£ experimental biology, 
- Indian journal of f i s h . 
- Indian journal of marine sc ience, 
- Indian journal of microtaiology. 
- Indian journal of n u t r i t i o n d i e t . 
- Indian journal of Zoology. 
- Indian journal of xootomy. 
- Indian pathology. 
- Infofish marketing d iges t , 
-Information of f i sh wir tsch. 
- In te rna t iona l information f i sh commission of European 
communities, b russe l . 
- In te rna t iona l journal of r e f r ige ra t ion . 
- Investfigaticn report of oceanographic research i n s t i t u t e , 
Durban. 
- Japan deep sea prawlter associa t ion. 
- Journal of food hygene socie ty , Japan. 
- Journal of imland f i sh society of India . 
- Journal of arachnol. 
- Journal of environmental economic management. 
- Journal of food sc ience . 
- Journal of f ish research board Canada. 
- Journal of research society, west Aus t ra l i a . 
- Journal of inland f i sh soc ie ty of India , 
- Journal of marine b io logica l associat ion of Ind ia . 
168 
Journal of sea food export . 
Journal of textvtre s tud ie s . 
Journal of zoology, 
Kidma. 
Mahasagar. 
Marine biology. 
Marine f i s h research. 
Marine f i sh review. 
Marine f i sher ies information se rv ice , 
Mary land sea grant progranime. 
Micrcnesica. 
Mil l ing feed and f e r t i l i z e r , 
Monotarian zoological I t a l l y supplement. 
National f i she r i e s ins t ruc t ion Washington DC, 
National marine f i sh re i s survey. 
Nev7 York f ish game jcximal. 
New ''Zealand journal of ag r i cu l tu ra l research . 
New Zealand journal of sc ience . 
New Zealand journal of zoology. 
Northern American journal of f i sher ies management. 
North west and alska f i s h , 
Ocanological academics science, USSR, 
Oceanological acta , 
Oceanus, 
Ok e an ol o giy a, 
Pakistan journal of science and Indian research, 
Pesca. 
169 
- Doeyaxia. instructican of zoological academic sciance cuba. 
- Procedurs of Indian academic science, animal sc ience. 
- Progressi-fe!© f i sh c u l t i i r i s t . 
- Poul t ry adviser , 
- Records of zoological siJrvey of India . 
- Report of f lor ida sea grant programme. 
- Research bu l l e t i n obihiro University survey. 
- Research bu l l e t i n of Punjab University Science. 
- Review of food sceince n u t r i t i o n . 
- Review of Zoological AFR, 
sea 
-/S'ood export journa l . 
~ Technical annual Indian associat ion for water pol lu t ion 
c o n t r o l . 
- Texas Universi ty sea grant prograrane. 
- Torry advisory note . 
- Toxicon. 
- Transac t io i of China Ichthyol , soc ie ty . 
- Ullmann empyclopedia of technical chemistry. 
- Veteren medicine. 
- Voper p i t an , 
'.'fash 
-^Sea grant , 
- ,/est f i s h . 
- A'orld f i s h . 
- Yojna, 
PART THREE 
170 
ir'iVffOi li-jDiiX 
ADMS (JP) a n d o t h e r s . 1 5 9 . 
AFSAR (MR) . 1 3 5 , 
ALAGARAjA {.K) a n d S T I N A T H (M) , 145 . 
ALBUQUERQUE (BWP) . 20 3 . 
AL-JUDAIMI UMM) a n d O t h e r s . 126 . 
ALLEN ^ G e r a l d R) . 1 7 8 . 
ALTCW (MS) . 3 6 . 
AlNfANTHAPADMAI^ JABlTASETTY CMG) . 8 b . 
ANDERSOJ ( P ) . 5 3 . 
ANGULO ^Munante L) . 1 6 4 . 
ANOsF. 1 1 , 2 2 7 , 2 3 3 , 
A N U S D A Y A DEVI a n d O t h e r s . 7 , 
^\.^A7lDAKSl:iiUa (M) . 1 8 . 
ARVINDASHAN (N) . 2 3 1 . 
AURELL (Tor ) . 2 3 5 . 
BABOCK(AM) a n d M U N D Y ( m ) . 237. 
BAMS (RA) . 6 5 . 
BALASUBRAMANIAN (T) a n d i^ AFAR (MVM) . 2 0 8 . 
BANNERMAN (A. Mek) . 17 9 . 
BANG (Yagana) . 1 2 7 . 
BARAATEN ( B ) . 9 7 . 
BARMAN (AS him) . 10 4 . 
BASU ( T i m i r ) . 3 7 . 
BEL.^\ND(K£N•.^ETH F . ) a n ^ O t h e r s . 1 9 4 . 
BELL (C) . 1 8 1 . 
BELL (CHALESE) and KYN.^ RD (BOYD) 122 
171 
- BELLIDO ( D e l g a d o A) . 160 . 
- BSRMEJO (A) . 1 0 8 . 
- BETHELL (J) . 1 6 3 . 
- B I S H I P ( D a v i d G) a n d o t h e r s . 1 2 8 . 
- BOVCJING (Thonas A) a n d S a u e r ( R i c h a r d J ) . 1 2 . 
- BOXRUCKER (JC) 17 2 . 
- BRAUHN (JAMES) a n d KINRID (HAROLD) . 6 6 . 
- BREK^R (JiA) . 17 9 . 
- BRINSFIELD ( R B ) a n d O t h e r s . 2 5 0 . 
- BROOKE ( P J ) a n d EVA^.« (WH) . 3 4 . 
- BROMLEY (PJ) a n d SMART (G) 1 2 9 . 
- BROW (P) . 6 1 . 
- BROW ( P a u l B) a n d o t h e r s . 1 5 1 . 
CAMPBELL (ALAN). 2 1 7 . 
- CASS (ALAWJ) . 6 3 . 
- CHATTOPADHYAH ( S S ) . 1 0 6 . 
- CHENG (L) a n d HARRISON (CS)(. 9 . 
- CHRISTI.'XNS (0) a n d LEINEMANN KM) , 2 1 4 . 
- CLARK (I-IILLIAM G) . 5 0 . 
_ C0130S ENTRIOUE''. (ML) . 2 4 2 . 
- CONOVER (00) a n d R 0 0 S ( M R ) . 7 4 . 
- DA3R0 SKI (K) a n d o t h e r s . 2 0 9 . 
- D\N (SJ) . 4 3 , ' J 3 . 
- J £ JONG (IG) a n d WILES (DR) . 8 8 . 
- DIE% (Vega H) . 1 9 8 , 
- DOBO RAI (L ) a n d o t h e r s . 1 0 1 . 
- DOTS ON ( T A U R S T U N ) . 1 2 1 . 
172 
- D O V E L ( V L ) . 2G21, 
- DRKOSTI (GM) . 20 2 . 
~ DWARAKNATH (DV) . 10 3 . 
- DUERSIH ( J J^) a n d O t h e r s . 2 7 . 
DIJTTA (Kaxnal Kximar) . 2 4 7 . 
- ELAMETO ( J e s u s Moreham) . 200 
- EWGVALL (LU) . 6 9 . 
- £miS CGP) . 2 1 6 . 
- ERICKSON (M) . 6 4 . 
- EVENSON ( M i c h a e l D.) a n d EINING {RD) . 1 1 4 . 
- FEATHERS (Mark G) a n d o t h e r s . 1 5 8 . 
- F ISHING NO d i r e c t i o n . 10 2 . 
- FOwrAm (A) a n d C A - m E ( P ) . 1 1 1 . 
- FORCER (LG) . 9 0 . 
- FRE'\GH ( R o b e r t ) a n d o t h e r s 5 1 . 
- G-^DKARI (AS) a n d KARATHE (VB) . l 9 l . 
- GANAPATI (PN) a n d RAMAN (AV) . 1 2 3 . 
- GARKAN (Greg C) . 9 2 . 
- G A > ; A D E ( S P ) a n d INHIDE(MB) . 2 4 6 . 
- G £ . E V , A R G H E S E ( C ) . 1 9 6 . 
- G O P A L ( T K S ) and o t h e r s . 1 6 2 . 
- GORG\ (C) a n d o t h e r s , 1 0 . 
- GORGA (C) a n d RONSIVALLI (LJ) 5 6 . 
- GORLATOV (AS) . 1 6 6 . 
- GUVINDAN (TK) . 2 2 8 . 
- GRI3HNA (NL) a n d O t h e r s . 1 4 5 . 
173 
GUNDERSOW (DONALQRH, 4 6 . 
HAMS A (KMSA) . 1 4 . 
HARDY ( G S ) . 5 4 . 
HARSHBARGER (TJ) . 1 9 5 . 
HASTINGS ( D h i l i p A) a n d STEPHEN ( B o r t o n e A) . 7 5 . 
HiALEY (ML) . 5 2 . 
HEGE WALDG^E) a n d O t h e r s . 2 2 2 . 
HEIMER (JOHN T . ) a n d O t h e r s . 16 5 . 
HILTC^ ( L a r r y R) a n d l^ILSQN (JL) . 5 8 . 
HIMELBLOaM (BH) a n d o t h e r s . 2 0 . 
HUUGHTOsI (RJ) a n d o t h e r s , 17 5 . 
IYER. 2 4 4 . 
JACOiSS) a n d o t h e r s . 1 1 6 . 
JAYARAM (KG) a n d SIN GIT (KP) . 4 7 . 
JAYARAM (KG) a n d RAMI SINGH. I l 9 . 
JUEL (fltacob J e r o l d ) . 4 1 . 
JOHN (MA) a n d o t h e r s . - 2 4 5 . 
JOUBERT (.CSW) . 1 0 9 . 
JULSHAMN (K) a n d RINGDAL . 0 , 1 4 3 . 
KARNUP (G) . 1 9 2 . 
K A I S N A T H A N (R) a n d o t h e r s . 2 0 7 . 
KH^E (KB) . 20 4 . 
KEbAVARAO (CH) a n d INSUEKHAR (VK) . 4 . 
KOCK (H) a n d 'AffLL (KR) . 2 4 1 . 
KuSOBOKURN ^KN) . 2 5 1 . 
K 0 7 A S A ( E ) a n d A:<IR.\KU (M) . 2 2 3 . 
174 
- KRISHNx\ MURTHiflK) and Others . 86 , 
- KRZYNO.'ffiK(J) and o t h e r s . 23. 
- KUMBN.\R (BK) and o t h e r s . I 6 l . 
- KUMMER (INCR) and Other s . 234. 
- KURATA (Kazuga) and TAKASHI lAmiya). 3 . 
- KURODA (Noria lc i ) and TAKASHI (Negishi) . 37. 
_ LAARMAN (Precy ^/^ and RYCKMAN (James R) . 44. 
_ LAKSHMAWAPERUMA SAMY (P) a n d O t h e r s . 7 2 , 
- LAL MOHAN ( R S ) . 7 6 , 2 1 8 . 
- LALITHA DEVI (S) . 224. 
- LEE (CM) . 201. 
- LEE (EH) and KIN (HY) . 167. 
- LEE (KH) a n d O t h e r s . 1 5 5 . 
- LEMM ^ C a r a l A) a n d HENDRIX ( M i c h a l l A ) . 6 8 . 
- LIAO (DS) a n d SMITH (TI J ) . 2 2 6 . 
- LICCIARBELLO ( j l ) . a n d O t h e r s . 1 7 0 . 
- L I SAC (H) . 2 3 1 . 
- LOEND.\HL G) a n d PYNNEL (L) . 2 4 3 . 
- LOYAL (RS) . 1 7 7 . 
- MAGUIRE (GB) a n d FIELDER (OR) 2 5 . 
- MAGUIRE (GB) a n d FIELDER (CR) 2 6 . 
- MAHA DSVAN (.S) . 5 9 . 
- MAHTAB (SN) . 1 4 8 . 
- MAJCR ( R i c h a r d L) . 4 8 . 
- M.^NSURI (AP) . 5 5 . 
M\7TIM (R^:) and o t h e r s . 1 1 3 . 
175 
MCLAUOTLIN ( P a r t y A) a n d LANE ( C h a r k e s E) . 2 2 . 
H£li>iKE ( w o a n d o t h e r s . 1 3 0 . 
MENUN ^ G o p i n a t h a n W) a n d MATHSN ICV) . 1 2 4 . 
MEN-^ES (MR). 1 1 8 . 
MILLER ( R o b e r t J ) . 1&. 
MISRA (RK) a n d BOWERING ( m ) . 7 8 . 
MUDLER iW) a n d ULLRICH (H) . 1 7 1 . 
MORAL RAMA (A) . 1 6 8 . 
MUIR ( W i l l i a m D) a n d o t h e r s . 1 7 . 
MUKUNDAN (MK) a n d ANTUNY (PD). 1 4 8 . 
MUKISITOAN (MK) a n d KURIYAN (GK) . 1 5 7 , 
MUKUNDAN (MK) a n d O t h e r s . 1 3 . 
MUW,^ /ET VSK) . 3 0 . 
MURALIDHA RAO (N) a n d NANDY (SC) . 2 3 0 . 
KUTHIAN (C) a n d SYDA RAO (G) . 7 1 . 
NA GAP PAN NAYAR (K) a n d SATYANARAYANARAO (K) . 2 l 9 . 
NAIR (AL) a n d GOPAKUMAR (K) . l 9 3 . 
NANDA (K i r anmay) . 10 5 . 
NANDA KUMAR (G) . 2 2 5 . 
NXKULAEVA (GG) . 2 1 . 
NUBLE ^A) . 3 8 . 
NU3LE (J) . 3 1 . 
NORTH (AW) '.-HITE (MG) . 3 9 . 
UKADA(M) . 2 1 5 . 
OKAZAKI (T) a n d o t h e r s . 2 1 0 . 
O T S U K A (K) a n d o t h e r s . 3 5 . 
OT'^ iELL ( A S ) . 2 4 9 . 
176 
Ovm HULTZ ( W i l l i a m I) . 4 2 . 
PARKH (KS) ; PAREKH (HH) . 6 . 
PARK (YIT . ) a n d O t h e r s . 1 4 0 . 
P A N D I A N I T J ) a n d BflASKARAN (R) . 1 4 y . 
PATIL ( S D ) a n d B U R S E (BD) . 2 0 6 . 
P A V E L K A C J ) . 1 8 0 . 
PELLEGRINO C() a n d T O R T O W E S E ( E ) 3 3 . 
PERRY (A) . 2 2 4 . 
PHITHAKPOL (B) . 100 . 
PICKSTCN(L) a n d O t h e r s . 1 3 6 . 
PIERCE ( B a r r y A) . 17 6 . 
PILLAI (PKM) . 9 6 . 
POFFEKVERHER ( J o h n R) . 1 1 2 . 
PRIMCR (N) a n d O t h e r s . 1 9 0 . 
PRINCE ( E r i c D) a n d DANIEL (Got^f t ra l l ^t) . 2 9 . 
PUFFER ( H a r o l d '."?) a n d o t h e r s . 5 7 . 
QUINN (STEPHEN P) a n d ROLL ( M i c h a e l R) . 6 7 . 
RACKO•,^ E (R) . 2 4 0 . 
RAJAGO^ALAN (M) a n d O t h e r s . 1 8 4 . 
RAO (RJ) . 2 4 8 . 
R\0 (DS) a n d o t h e r s . 2 8 . 
RATICKALINATION QF c a r r y i n g m e t h o d s f o e 18 3 . 
f r e s h c o a s t a l s p r a t s f o r s a r d n i c p r o d u c t i c n . 
REDDY ( D a s a r d h a m i B) . 1 5 6 . 
R E I N I T z ( G a r y ) . 1 3 2 . 
REINTZ (Gary) a n d AUSTIN ( R o b e r t ) . 1 6 0 . 
R I S H I (KK) . 1 1 7 , 
177 
RQNSIVALLI ( L J ) a n d BAKER (Dl^ . 2 3 2 . 
RCNSIVALLI (LJ) a n d O t h e r s . 9 8 . 
ROTHSCHILO ( B J ) . 1 8 7 . 
SADO^KA (M) a n d o t h e r s . 18 2 . 
SAIKI ( M i c h a e l K)). 1 7 7 . 
SAMSON (ED) . 1 1 0 . 
SANJEEVARAJ (Pj:) . 8 4 . 
SANJEEVARAJ (PJ) . 8 4 . 
SANTHANAKRISHRA (G) . 1 8 6 . 
SASTRY (YA) . 4 0 . 
SAXENA (BS) . 1 0 7 . 
SCIT REIBER ('.»J) a n d OEHLENSCHLAEGhR ( j ) . 1 5 4 . 
SCHUIZ (D) a n d o t h e r s . 1 3 3 . 
SEATTLE (WA) . 2 3 6 . 
SEELBACH ( P a u l vfj a n d O t h e r s . 6 2 . 
SEEMYONOv (BN) a n d O t h e r s . 1 6 9 . 
SPiA (X) a n d RUAN (H) . 7 0 . 
SHANMUG^^ VELID (CR) a n d PILLAI (PKM) . 4 9 . 
S H I B A T A ( N ) . 2 1 3 . 
SIKORSKI ( Z E ) . 1 5 0 . 
SILAS (EG) a n d O t h e r s . 7 9 . 
SINCLAIR (M) a n d S U D B A R A O (DV) 2 2 0 . 
• S K R E D E (A) . 1 3 4 . 
. SLAVIN(J'*J) . 1 8 8 . 
. SMROSKY R O A S O B H A (V) a n d BALAKRTSHNAN NAIR (N) . 5 . 
• SOLANKI (KK) a n d o t h e r s . 1 5 2 . 
• SOLLY (SRB) anH o t h e r s . 9 1 . 
178 
- SONG ( D J ) a n d o t h e r s . 1 4 1 . 
- SORENSEN (EMB) a n d o t h e r s . 8 9 . 
- SRIDHAR-(KR) a n d KAVRIAPPA (KM). 2 0 5 . 
- SRIDHAR (P) a n d O t h e r s . 1 . 
- SRINAVASARE NG^N (S) . 8 3 . 
- SRINIVASAGAM (S) . 2 4 . 
_ SRIVASTAVA ( o : ) a n d O t h e r s . 7 3 . 
- STEPFENS (W) . 1 5 3 . 
- STEIMLE (PW J r ) a n d OBRE (L) , 1 2 5 . 
- SUMMERS (JK) a n d O t h e r s . l 9 . 
- SUMMERS (Ken in J ) a n d o t h e r s . 1 5 . 
- SZABO (A) . 9 5 . 
- T A V E R N E ( L o u i s ) , 9 4 . 
-THOMAS (PC) a n d HURT PiY (TZ) . 8 7 . 
- THOMPSON (BA) a n d DEEG^VN (LA) . 8 0 . 
- THRO'.VER(S) . 18 5 . 
- TIEVB (K) a n d O t h e r s . 2 1 1 . 
- TOYAMA (K) a n d O t h e r s . 1 4 6 . 
- TRANUUILLI ( J o h n A) a n d CHILDERS ( ' / d l l i a m P) . 1 1 5 . 
- TULLI (M) . 2 1 2 . 
- TO'M SEND ( D F ) . 9 9 . 
- TO.fJSEND ( R a l p h E) . 8 . 
- VANNINI (Macrco) . 1 3 . 
VENKATi:S'.^^ARLU^T) l 9 9 . 
- V I J A Y A T A G H A V A N (3) a n d O t h e r s , 1 3 8 . 
- VIS.JANATH(K) a n d o t h e r s . 1 4 7 . 
- :\e\TJiRS (ME) 1 9 7 . 
179 
'/KITTLE (KJ) . 17 3 . 
WILLIS ( D a n i a l HO a n d o t h e r s . 8 1 . 
;•^ fl:NDSCR (M) a n d 3AKLO'.-7(S) . 3 2 . 
ZAHID (PB) a n d SULTANA (T) . 2 , 
ZHANG(Q) a n d ZHANG(Y) . 8 2 . 
ZHANG(T) . 1 4 2 . 
ZHENG (VJ) 1 2 0 . 
7 , 0 M 3 A D E ( S S ) a n d S A T H E ( B S ) . . 1 3 9 . 
180 
.! i 'L , T . ; ) - ' j : 
- A c c e p t a b i l i t y of animal f a t i n Die ts fo r Rainbow Trount 
a t two environmental t e m p e r a t u r e s , 132. 
- Achlyakebsiana p i e t e r s a n a t u r a l l y acci i r ing f i s h 
p a t h o g e i n . 7 3. 
- A c y l a t i o n of f i s h p r o t e i n : Effect of r e a c t i o n 
c o n d i t i o n s on p r o d u c t s , 155, 
- A d d i t i o n a l no tes on t r o p i c a l marine f i s h e s i n t h e 
n o r t h e r n gulf of Mexico. 7 5 . 
- Age de t e rmina t ion of manitoban walleyes u s i n g 
a t o l i t h s . Dorsal s p i n e s , and s c a l e s . 64. 
- Ana lys i s of methods used t o doteirmine f i s h i n g 
c a p a c i t y , r^C e s t ab l i shment of a method s u i t a b l e 
f Or c cmmunity needs , 17 5. 
- Animal p r o t e i n . 154, 
- Annual v a r i a t i o n in s t a n d i n g s tcck i n a Nev/ 
foundland popu la t ion of L o b s t e r s . 216, 
- Annulus formation by white suckers and r e l i a b i l i t y 
of p e c t o r a l f i n rays for Ageing Them. 67. 
- A n t a r c t i c k r i l l u r i l i z a t i o n s t u d i e s i n Japan, 215. 
- A n t i t o x i c f a c t o r de r ived frcm t h e sk in s e c r e t i o n 
of t h e f l a t f i s h pa rdach i rus marmoratus. l9o, 
- A p p l i c a t i o n of ramdom sample survey des igns t o 
e s t i m a t e t h e conraercial b lue c rnb iiarvest in 
mciry l a n d . 15. 
- A p p l i c a t i o n of a y i e l d and e g g - p r - r e c r u i t model 
t o t h e l o b s t e r f i s h e r y in t h e bay of fundy, 217. 
- Aquat ic r ung i of v;estern ghat f o r e s t s i n 
Karna taka , 20 b. 
•- Ar t i s ail al f i s h e r y f o r prawns a t Uppada near 
Kaklnada in Andhra Pradesh CoaSt, 22y. 
- Aspects of t h e b io logy of f i v e s p e c i e s of i n sho re 
r ee f f i s h e s an t h e n a t a l c o a s t , south Af r i ca . 20y, 
- b e n e f i t c o a s t r e l a t i o n s h i p s i n f i s h e r i e s management. n o , 
181 
Bioac t iv i ty in Echinoderms. 28. 
Biological a c t i v i t y of marine a l g a l - e x t r a c t s , 1, 
Black cod-boom or bust ? 236. 
Caloric value of es taur ine and marine 
organisms from Goa, 138. 
Calar ic value of seme zooplaPkton 
represen ta t ives fron the cen t ra l Artie 
Basin and the v;hite sea . 2bl . 
Caudal skeleton and musculature of Ti lap ia 
Kosoarabica. 55. 
Carolinian names of common fishes in saipan, 
Mariana I s l a n d s . 200. 
Changes in contents of amines in the dark 
f leshed f ish meat during processing and s torage . 140. 
Cha rac t e r i s t i c s of a crappie popaiatioo in 
an mnfished small impoundment containing 
northern pike . 8 1 . 
Chemical ccanposition and frozen storage s t a b i l i t y 
of weak f i sh , cynocion r e g a l i s . ly? . 
Chemical s tudies on cons t i tuen ts of marine 
algae : I I cons t i tuents of the red marine 
alga, rhocmela subfusa. 3. 
Cholesterol and f a t t y ac id content in 
t h ree species of crap f oind in the nor th-
west A t l an t i c , 23. 
Color changes in blue crabs during cooking. 2U. 
Commercial f i sher ies under pr ice unce r t a in i ty , 53. 
Comparative morphological s tudies OF the o to l i t h s 
of Chinese cavangidae and other f ish fami l ies . 120. 
Comparative study of freezing qua l i t i e s of 
seafoods obtained by using di f ferent freezing 
methods. 235. 
Comparative study of the nu t r i en t content of 
f i s h and she l l f i s h . 131. 
Comparison of s i x bac te r i a l counting methods in 
frozen sea foods. 234. 
Composition, n u t r i t i v e value and sensory 
a t t r i b u t e s of fish s t i cks prepared fDon 
minced f i sh f lesh t o r t i f i e d ^d-th t ex ture s$>ya-
p ro te ins . 130. 
182 
Compunders v e s t i n g f ishraeal t h r o u ^ poor 
hand l ing ? 202. 
Conserva t ion of marine t u r t l e s i n Andhra 
Pradesh . 284. 
C o l l e c t i o n of f i s h from Boiga l . 47. 
Con ten t s of plasmalogen i n foods , 137. 
Content of raw p r o t e i n in c e n t r i f u g a t e d 
body l i q u i d s of raw k r i i i i n c o r r e p a t i o n 
t o s t o r a g e t i m e , 214, 
C o n t r i b u t i o n t o t h e s tudy of bagr id f i s h e s XVI 
compara t ive account of t h e c r a n i a l muscula ture 
i n four b a r i d genera vdth a n o t e on t h e i r 
phylogeny. 1 1 ^ . 
D e s c r i p t i o n s of t h r e e new f i she s from v«s te rn 
A u s t r a l i a - 178, 
Determina t ion of t o t a l i n o r g a n i c a r sen i c i n 
f i s h , s h e l l f i s h and f i s h p r o d u c t s . 34. 
Disc e l e c t r o p h o r e s i s of t h e haemolymph p r o t e i n s 
of some p o r t u n i d c r a b s . I - Effec ts of s t o r a g e . 25. 
Disc e i e c t r o p h o r s i s of t h e haemolymph p r o t e i n 
of sane p o r t u n i d c r a b s - I I p h y s i o l o g i c a l and 
texonomic aspe<fts. 26, 
Disco v a l o i i . 4 1 . 
Developnent of s e a f i s h p roces s ing . 17 3 . 
D i s t r i b u t i o n of f i s h e s , i n t h e g loba l mangroves. 8 6 , 
D i s t r i b u t i o n of l a ^ f i s h and bonef ish 
l e p t o c a p h a l i i n Lou i s i ana , 8 0 . 
D i s t r i b u t i o n of phospnorylase i n some 
f i s h and s h e l l f i s h . 144, 
D i v e r s i f i e d p roc^c t and i t s expor t p o t e n t i a l 
from I n d i a , 186, 
Ea r ly growth and q u a l i t y of chum salmon, 
produced in Keeper channels and gravel in 
c u b a t o r s . 65, 
Eco log ica l and p h y s i o l o g i c a l s t u d i e s on 
p lankton Algae frcm ftingarian wate r s , 222, 
183 
Economic evaluation of r e s t r i c t e d entry in 
maine's so f t - she l l clam inciastry. 8 , 
Economic of t u r t l e catch west-bengal. 247. 
Edible f i sh pov^der from Dhcma. 152. 
Effects of Depressurization upon la rge -
mouth bass . 158. 
Effect of f ish protein preparations on 
rheological proper t ies of meal sous ages. 182. 
Effects of heated eff luents on the production 
of marine plankton. 223. 
Effects of polychlQrinated biphenyls on poultry: 
I . Redsidues in t i s s u e s and eggs. 9 i . 
Effect of the major food categories on growth, 
composition and food conversion in rainbow t r o u t . 129. 
Embryo survival and fry emergence from two 
methods plant ing brown trcxit eggs. 195. 
Enzymatic a c t i v i t i t i e s of the venan of 
Emlydrina schis tosa from the western coast 
of Ind ia . 246. 
Equipment for freeze drying f ish and sea 
products . . 166. 
Escape of captured dunganeness crabs from 
commercial crab poss in the Columbia Estuary. 17. 
Experiment on feeding Of Magur c l a r i e s 
bat rachus , 30. 
E x t r a c t a b i l i t y of l i p i d s fron f ish and f ish 
products , 145. 
Fat ty acid content of sane Indian marine algae. 6. 
Feeding experiments with k r i l l meal on t r o u t . 211. 
Feeding i n t e n s i t y in r e l a t i on t o breeding cycle 
in gobiid f ish , oliogolepis acu t i ipenn ls . 196. 
Fin f i sh c u l t u r e . 59. 
Fin r o t and other diseases in marine f i shes . 7 2. 
F i r s t evidence of v a l i d i t y of the f in- ray 
method of age determination for marine f i shes . 63. 
184 
- F i r s t p a c i f i c records of pelagocephalus 
marki heemstra and smith and f i r s t male 
Specimen of t h e genus. 54. 
- F i sh as a good souirce of t r a c e e lonents i n hu-
man n u t r i t i o n , p a r t i c u l a r l y r ega rd ing se len ium. 143. 
- F i sh food po ison ing a t Bal ly, Hoxarah. 93 . 
- F i sh seed i n d u s t r y in west Bengal - i t s 
a problem and p r o s p e c t s . 194. 
- F i s h e r i e s and r u r a l development 106, 
- F i s h e r i e s in Hungary. 101. 
- F i s h e r i e s i n I n d i a . 1571 
- F i s h e r i e s i n I n d i a : Skewed P r o t i t i e s , s u r p l u s 
f u n d s . 107. 
- F i s h e r y a c t i v i t i e s i n west Bengal. 105. 
- F i s h e r i e s of t h e svd.mlng c r a b portunus 
p e l a g i c u s l i nnaeus from pak Bay and Gulf 
of Mannar. 14. 
- F i s h i n g i n d u s t r y i n I n d i a . Ib6 . 
- F i s h i n g i n sea of cour t o rders : puget 
sound salmon management 10 years a f t e r t h e 
bo ld t d e c i s i o n . 50» 
- B i sh igg no d i r e c t i o n , 10 2. 
- F l u o r i d e con ten t of c e r t a i n marine a lgae and 
Sea v^ater from s a u r a s h t r a c o a s t , 4 . 
- Food and p r o f i t from f i*h was te . 31» 
- Food Odyssey, s ea foods . 99 . 
- Food of f i s h c o l l e c t e d on a r t i f i c i a l r e e f s in 
t h e New york . Bight and off c h u r l as t o n , 125, 
- Food of t h e copper rock f i s h , 2y. 
- Forage p l a n t s of Amazonia, f l o a t i n g aqua t i c 
p l a n t s . 20 3 . 
- F r e e z i n g method p r s e r v e s prenixim q u a l i t y 
aopearance , 233. 
- F resh f i s h - hand le with c a r e . 185. 
185 
- F r o z e n s e a f o o d s : 'i'he e c o n a n i c f e a s i b i l i t y 
of q u a l i t y a s s u r a n c e t o t h e consumer . 10 . 
- F u n c t i o n a l p r o p e r t i e s of p r o t e i n p r o d u c t s 
of mass c u l t i v a t e d b l u e - g r e e n a l g a s p i r u l i n a 
p l a t e n s i s . 7 . 
- F u n d a m e n t a l s and e q u i p n e n t f o r f r e e z i n g sh r imps 
and p r a w n s , 243< 
- F u t u r e f o r i n d u s t r i a l u t i l i z a t i o n of b r e d cod 
and o t h e r s e a f i s h . 9 7 , 
- G r e a t widow r o c k f i s h h u n t of 1980-198 2. 4 6 . 
- Growth and s u r v i v a l of A t l a n t i c sa lmon f e d 
v a r i o u s s t a r t e r d i e t s . 6 8 . 
- Growth and s u r v i v a l of l a r g e mouth Bass 
Tagged w i t h f l o y Anehor t a g s , 115. 
- Growth of t e t r a h y m e n a p y r i f o r n i s on a k r i l l 
p r o t e i n medium, 212. 
- Gul f of Alaska b o t t o m f i s h and s h e l l f i s h 
r e s o u r c e s . 36 . 
- H a b i t s and m o r p h o l o g i c a l deve lopment of e a r l y 
s t a g e s of l l i s h a e i o g a t a . 7 0 . 
- High p e r f o r m a n c e l i q u i d c h r o r i a t o g r a p h i c 
d e t e r m i n a t i o n of n i f u r p i r i n o l i n f i s h . 3 5 . 
- H i s t a m i n e c o n t e n t of f i s h m e a l . 146, 
- H i s t o l o g i c a l changes i n t h e f i s h musce l e d u r i n g 
f r e e z i n g and f r o z e n s t o r a g e . 142. 
- Hot smoking of f i s h , 174. 
- How many t r a p s s h o u l d a c r a b f i s h e r m a n f i s h . 1 6 . 
- How t o c a t c h t h e s e a f o o d c o ns ume r . 1 1 . 
- I c h t h y o p l a n k t o n of t h e Lower hudeon Ss t i aa ry 
New York . 221, 
- I d e n t i f i c a t i o n and s i g n i f i c a n c e of p r o t e i n decom-
p o s i t i o n b a c t e r i a i n m a r i n e f i s h e s , 192. 
- I d e n t i f i c a t i o n of i n g e s t e d p r e y f i s h ba sed on 
S c a l e c h a r a c t e r i s t i c s , 9 2 . 
186 
- Impact of t h e a s su rance at nigh q u a l i t y of s ea 
foods a t po in t of s a l e . 98. 
- I n f l u e n c e of f ishermens preferences on t h e 
success of commercial f i s h e r y management 
r e g i m e s . 52. 
- I n s t a n c e of maiss m o r t a l i t y i n t h e Muttukadu 
farm nea r Madras dur ing Apr i l 198 3. 184. 
- I n t r o d u c t i o n of f i s h e r y by -p roduc t s . 32. 
- I s o l a t i o n of mesophl l ic anaerobes t r o n 
ant a c t i o k r i l l . 20y. 
- I s t h e r e any excess capac i ty i n our f i s h 
p roces s ing p l a n t s ? 244. 
- Japan f i s h e r i e s workshop i n Canada 198 2. 189, 
- K e r a l a ' s seafood i n d u s t r y . 10 3 . 
- Key t o f i s h p o s t - l a r v a e from t h e s c o t i a 
s e a a n t a r c t i c a , 3y. 
- Length - weight r e l a t i o n s h i p i n t h e L a r v i c i d a l 
f i s h e s ap loche i lus l i n e a t u s and macropodus 
capanus . 116, 
- L i p i d composi t icn of s l e n d e r tuna as 
r e l a t e d t o l i p i d ccmposi t ion of t h e i r f eed . 128. 
- Long term r e t e n s i o n of f l u o r e s c e n t pigment 
marks by s p r i n g chinook salmon and siimmer 
s t e e l h e a d . 114. 
- Looking ahead. 69, 
- Looking a t t h e p o t e n t i a l for minced f i s h . 188, 
- Low t empera tu re p r e s s e r v a t i o n of s e a food : 
A rev iew. 232. 
- JVianaging t h e m u l t i s p e c i e s a l t e r t r a w l 
f i s h e r i e s of Georges bank with ca t ch 
op t imiza t i on methods. 42. 
- Manufactur ing of meat t e x t u r e d k r i l l p r o t e i n 
c o n c e n t r a t e . 210. 
- Marine a lgae of K e r a l a . I I . Report on a 
c o l l e c t i o n from va rka l a , Kovalam, Power and 
cape comorin, b . 
187 
- Marine f i s h and t h e de r ived f i s h e r y p roduc t s , 
b io logy and taxcnomy, q u a l i t y c o n t r o l , 
i n s p e c t i o n and i d e n t i f i c a t i o n , methods of 
c o n s e r v a t i o n s , 33. 
- Marine f i s h e r y of west Bengal c o a s t . 43 . 
- ^larine f i s h l and ings in Ind ia -
e s t i m a t e s and p r e c i s i o n , 4b, 
- Marine tung i frcm Maharasht ra . H I * some 
fungai frcm Mangroves, 206, 
- Mass marking of f i n g e r l i n g l a r g e maath 
bass f i n - c l i p p i n g followed by f r e e z e -
c e n t e r i z a t i o n of t h e wounded. 17 2. 
- Mass m o r t a l i t y of c a t f i snes and other bo t t an 
fauna at Pudiappa, C a l i c u t . 124. 
- Mass m o r t a l i t y of t i s h in t h e VisaJchapatnam 
ha rbou r . 123. 
- Mean bulk index method of f i s h food 
a n a l y s i s . 117. 
- Metabol ic i n t e n s i t y and s i z e - w e i g h t 
c h a r a c t e r i s t i c s of t h e c r a b Rhithropanopens 
h a r r i s i t r i d e n t a t u s frcm t h e Caspian s e a . 2 1 . 
- Mincea f i s h in A u s t r a l i a - usage and r e s e a r c h . 17y, 
- Modi f ica t ion of t e c h n o l o g i c a l p r o p e r t i e s of 
f i s h p r o t e i n c su i cen t r a t e s . 150. 
- modif ied i n c l i n e d sc reen t r a p fo r c a t c h i n g 
salmonid smolts i n l a r g e r i v e r s . 62 . 
- molecular a c t i v a t i o n a n a l y s i s and i t s 
a p p l i c a t i o n t o methylmercury de te rmina t ion 
i n varicu© matura sample . 8 8 , 
- Moiluscan f i s h e r i e s of I n d i a . 219, 
- More food frcm t h e s e a . 187. 
- Morphology of unique s t ruc tx i res on t h e 
sp ine s of a deep-water Hawaiian hermit 
c r a b . 22. 
- Mcrphometrlc s tudy of s a r d i n e l l a icmgiceps 
and S a r d m e l l a f i m b r i a t a from t h e Goa r e g i o n . 118. 
- M o r t a l i t i e s i n t r o u t caused by gear t ype and 
kang le r - Induced s t r e s s , 121. 
188 
- M o r t a l i t y of a d u l t American shad pass ing 
th rough a 17 - Mw. Kaplan t u r b i n e a t a 
low-head h y d r o e l e c t r i c dam, 122. 
- New Species of a s t i n g r a y f i sh from 
subathu fo rmat ion . 77 , 
- Di N u t r i t i o n a l conpos i t i on of some New Zealand 
marine f i s h . 136. 
- Observat ions on c a l o r i c value and moistvire 
c o n t e n t s of sane marine f i s h e s . 135. 
- Observat ion on p r e p o r a t i o n of f i s h p r o t e i n 
c one en t r a t e . 147 . 
- Observat ions on t h e prown f i she ry of t h e 
Mandapam a r e a . 225. 
- Occurence of a l a r g e shoal of Javanese 
cownose say, r h i n o p t e r a javanica^ mul ler 
and hen le i n t h e Bay of Bengal off Madras. 8 3 . 
- Occurence of Tachysurus Dussumieri with i n -
c u b a t i n g ycung ones off mangalQre. 7 1 . 
- On an unusual ca tch of p r o t u n i d c r ab c h r y -
bdis l u c i f e r a f a b r i c i u s a t season dock, 
Bonbay. 18. 
- On t h e e x i s t e n c e of an o s t e o l o s s i d f o s s i l 
f i s h near t h e pa ren t of t h e e x t e n t genus 
t t e t e r o t i s i n t h e middle c r e t acecus of 
khan go. 94. 
- On t h e f i s h fauna of t h e south fugian 
and Taiwan Bank. 8 2. 
- On t h e l a r g e and mini a r r i b a d a s of t h e 
o l i v e r i d l e y Lepidoche l l s o l i v a c e a a t 
Gahirmatha, Or issa , dur ing t h e 1985 season . 7 9 . 
- On t h e n u t r i t i v e va lues of t h e meat 
of po r tun id c r a b s , 24. 
- On t h e r e s u l t s of e x p l o r a t o r y purse 
s e i n i n g between cochin and Goa. 49. 
- One more demonst ra t ion , one more reminder . 37. 
- Opera t iona l and f i n a n c i a l c h a r a c t e r i s t i c s 
of r e e f f i s h v e s s e l s in the south A t l a n t i c 
and gulf of Mexico a r e a s . 1.19. 
189 
Over view of the perunium fishing industry 
in 1982. 108. 
Packaging for fro7:en pravn products, 228. 
Packaging of f i sh and fishery products, 
present s ta tus and future prospects , 162. 
Pa r t i c ipa t ion of Mexico in the world markets 
of shrimp, prav;n obster and the most 
important methods for commsricialization of 
these spec ies . 242. 
Pat terns in seasonal abundance, growth and bicmass 
of the At lan t ic s i l v e r s i d e menidia menidia, 
in a New England iSstaury. 7 4, 
Physical and chemical effects underlying 
the reduction of histamine leve ls in the 
meat of mackerels and re la ted fishes and 
p o s s i b i l i t i e s of using these factors in 
t he production of food frcra f i sh . 180. 
i'hytoplankton temporal d i s t r ibu t ion 
in e s t u a r i e s , 220, 
Possible f i sher ies management in the 
Cango people 's Republic, 111. 
Post stocking performance of c^itchable 
s i z e hatchery rainbow t r o u t with and 
•without pectoral f i n s . 165, 
Potent ia l heal th Hazards frcm consumption 
of f ish caught in pol luted coastal waters 
ot los angel es ccunty, 57, 
Pract^.cal d ie t s for in tens ive cu l tu re of 
v/alleyes, 60. 
Preliminary r epor t en the Karyotypp^s of eighteen 
marine f i shes , 117, 
Preliminary s tudies on the smoking of f ish 
from cont inental waters frcm the southeastern 
t rop ica l f o r e s t s . 164, 
i 'reliminary study on the ca t f i sh f ishery of 
blangad on the southern coast of Ind ia . y6. 
Preventing past harvest losses of drived fish : 
A proposal . 95. 
Primary c h i l l i n g and re f r ige ra t ion of seme 
small Ocean f ish, 169, 
190 
Primary p r o d u c t i v i t y of seme seagrass beds 
i n t h e gul f of mannar. 208. 
E^ocessing c c n d i t i o n s and q u a l i t y s t a b i l i t y 
du r ing s t o r a g e of f rozen -d r i ed f l l e f i s h . 167. 
P roces s ing of seafood i n i n s t i t u t i o n a l s i zed-
r e p o r t pouches. 159. 
P r o c e s s i n g reconmendations for 
p a s t e n s i s i n g meat frcm t h e b lue c r a b . 27. 
Produc t ion of Hybrid t i l a p i a i n Indoor 
Aquar i a . 17 6. 
P r o t e i n d i g e s t i b i l i t y c o e f f i c i e n t for 
y e a r l i n g channel c a l f i s h fed h igh 
p r o t e i n f e e d s t u f f s , 151. 
i^rotein u t i l i z a t i o n by rainbow t r c u t and 
c a r p : A b r i e f rev iew. 153. 
Proximate composit ion and n u t r i t i v e va lue 
of seme impor tan t food f i s h e s frcm t h e 
Arabian Gulf. 126. 
Q u a n t i t a t i v e measure of migra to ry t iming 
a p p l i e d t o t h e commercial brOwn shrimp f i s h e r y 
i n n o r t h Cdro l ina . 237. 
Q u a l i t y c o n t r o l and q u a l i t y a s su rance , 
g e t t i n g t h e d i f f e r e n c e s t r a i g h t . 56, 
Rapid methyl r e d t echn ique used i n t h e 
conf i rmat ion of Esches i ch i a c o l i c u l t u r e d 
frcm f i s h p r o d u c t s , 181. 
Randomized sample surveys t o e s t i m a t e , 
abnual b lue c r a b Harvest by a m u l t i 
gear f i s h e r y in the maryland waters of 
cherapenke Bay. 19, 
R a t i o n a l i z a t i o n of c a r r y i n g methods for 
f resh c o a s t a l s p r a t s for s a r d i n e produc t ion 18 3, 
Recovery of a r i n g e d sand Which t e r n , 
s t e r n a sand v i c e n s i s sand v i c e n s i s 
from Rameshvaram, i r l a n d . 218. 
R e l a t i o n between f reshness of A n t a r t e t i c 
k r i l l and e x t r a c t a b i l i t y of i t s muscular 
p r o t e i n . 213. 
R e l a t i v e s e n s i t i v e l y of benthonic f o r m i n i f e r a 
in t h e p o l l u t e d marine environment of; c o l a Bay. 8 5 . 
191 
- Relat ive s±?^e s e l e c t i v i t y of t r ap nets for 
eight species of f i sh . 44. 
- Rela t ive value of d i f ferent laboratory t e - s t s 
t o de tec t n u t r i t i v e loss due t o heat treatment. 139. 
- Research on the coast of Somalia : The shore 
and the dune of sar vanle; 4 or ienta t ion aai<a 
and one motaxis in the land hermit crab^ 
coenobita rugosus railne Edwards. 13. 
- Review of f ish-leeches of the Indian ocsan. 84. 
- Ribbon f i sh f ishery of Kakinada during 197 4-7 6. 40. 
- Role of advanced technology in f ish processing. 163. 
- Role of the uni ted s t a t e s observer programme 
in management of foreign f i sher ies in the 
northeast paci f ic ocean and eastern Bering 
sea . 51. 
- Salmon in c h i l e ; present f ishery development and 
pers pec t ives . 61. 
- Salmonella and other Enterobacteriaceae group 
of Organisms associated «i th meal bone meal 
and frOg l e g s . 230. 
- Sa l t drying of f i s h . l y s . 
- -"ea b i rd predation on the sea-skater 
H al obat es s e r ic eus . y. 
- S c i e n t i f i c , common and vernacular names 
of f ishes Of ind ia . I9y. 
- Seafood canning industry of Thailand. 100. 
- Seafood processing wasteload reduction 
by mech aniccil t i l t e r a t i o n . 250. 
- Sea food waste management in F lor ida . 24y. 
- Sea food vaste management in the Gulf of Mexico. 224. 
- Sealing in tne canning indus t ry . 160. 
- Selenium accumulation and cy to toxic i ty in 
t e l e o s t s following chronic, environmental 
exposure. 89. 
- Short review. 38. 
192 
- Shrimp f i s h e r i e s . 241. 
- Shrimp slower growth towards 1^90. 240. 
- SiraplJLfisd technique for mass cu l tu re 
of u n i c e l l u l a r a lgae. 2. 
- Smoothing rock shrimp's once rocky rOad 
t o acceptance. 23B. 
- Soluble protein i s o l a t e s from low cost f i sh 
and f ish wastes. 153. 
- Solving qua l i ty proDiens in peeled shrimp. 239. 
- Spawning and development of seme marine 
gastropods from Bontay waters. 207. 
- Spawing of Nemataiosa Nasus Bloch in 
Pillamadam Lagoon at Mandapam. 7 6. 
- StaiDxiization of the flavor of frozen minced 
whit ing. I . effect of various an t i -ox idants . 170. 
- Stock del ineat ion of Green land Halibut in 
the North west At lant ic using a recent ly 
development, I ^ i t i v a r i a t e s t a t i s t i c a l 
analysis based on meris t ic charac te r s . 78. 
- Studies on f i sh drying I . Drying methods. 231. 
- Studies on h i s to log ica l changes in sea foods 
during processing and storage 1. changes in 
muscular t i s sues and f a t migration of eel 
during drying. 141. 
- Studies on the impact of tew organic pes t ic ides on 
ce r t a in fish enzymes. 87, 
- Subs t i tu t ion of soybean and cotton seed 
products for fish meal in d ie t fed t o 
Chinook and claho salmon. 90. 
- S u i t a b i l i t y of pur i f ied d ie t for comparative 
s tudies vdth rainbow t r o u t and coho-salman. 133. 
- Summary of shrimp mariculture production 
data at Texas, 1969-/8. 245. 
- Surimigel and the U.S. seafood indust ry . 201. 
- Survival , growth and catch a b i l i t y of 
rainbow t rou t ot four s t r a i n s , 66. 
193 
Taxonomic revisicai of the crab spider genus 
coriarachne for north America north of Mexlx^o, 
Terromycine - r e s i s t a n t Edwardsiella 
torda in channel c a l f l s h . 
Test ing consumer acceptabi l i ty of cul tured 
pravffi. 
Thermal proper t ies of fresh and frozen t i s h . 
Three discomycete fungi frcm Inoia . 
Tov/ard an improved seafood nonenclature 
system. 
Toxic i ty of candmium and lead t o a fish 
and a sna i l frcin two di f ferent h a b i t a t e s . 
Uptake, accumulation and elimination of 
14 DDT in the f ish channa s t r i a t u s . c 
Use of r e f r ige ra ted containers aid the 
t r anspor t of frozen f ish products aboard 
f i sh ing vessels and ashore. 
U t i l i z a t i o n of fish and animal biproducts 
in the milk n u t r i t i o n . 
U t i l i z a t i o n of small pelagic species and 
other resources in su f f i c i en t ly exploi ted 
human conrumption i f reezing. 168. 
Variations in the chemical composition of 
d i f fe ren t sect ions of the f lesh of c l a r i a s 
batrachus, 127. 
Var iab l i ty of chemical canposlt icn of 
f i sh meal, 148, 
'/ater depth and veloci ty preferences of 
spawning a t l an t i c salmon in marine r i v e r s . 194, 
'//orId prown markets - l i k e l y continued 
growth in the 1980's. 227, 
Yield loss of western alaska chinook 
Salmon r e s u l t i n g fran the la rge catch 
by the Japanese salmon mothership f l e e t 
in the north pacif ic ocean and Bering sea 
in 1980. 48. 
1 2 . 
5 8 . 
22b. 
1 6 1 , 
20 4 . 
1 1 3 . 
1 9 1 . 
149 . 
1 7 1 . 
134 . 
